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Why You Should Use 


Shriver Filter Presses 


The many exclusive features incorporated in 
the make-up of Shriver Filter Presses save time, 
labor and money. These advantages should 
make them the logical filter presses to use in 
your factory. 

Simple in construction, skillfully designed and 
always reliable, Shriver Presses once used are 
always used. 

Send for catalogue, illustrating and describing 
the many exclusive advantages of Shriver 
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Making engineer made it much easier to arrive at substantial 
A Tariff agreement. 


EBATE in the Senate on the Fordney tariff drags 

its weary length through hours and days and weeks 
of futile argument. We have forgotten how many thou- 
sand items and how many more thousand amendments 
there are to consider, but we know that only a few 
hundred have thus far passed the critical attention of 
Senators who are opposed to the measure. But we find 
no difficulty in understanding the interminable delay 
resulting from such a gem as we quote from the Con- 
gressional Record of May 2. 


Mr. Smoot—Acetic anhydride is not made from cal- 
cium carbide. 

Mr. Kinc—I did not say it was. 

Mr. Smoot—It cannot be made in that way. 

Mr. K1inc—I did not say it was made that way. 

The best that can be said for the debate was that it 
was conclusive and probably satisfactory to both sides. 
If we engaged in prize contests, we should be inclined 
to offer a substantial prize for the best essay of not to 
exceed 500 words on the relation of this verbal tilt to 
the welfare of American chemical industry. 


The Chemical Engineer 
Of the Future 


SIGNIFICANT event has taken place marking a 

milestone of progress in chemical engineering edu- 
cation. Our news pages this week carry a detailed 
account of the meeting held last week in Brooklyn un- 
der the auspices of the American Institute of Chemi- 
cal Engineers, at which representatives of twenty-two 
universities together with a number of leading chemical 
engineers in industry discussed the report of the In- 
stitute committee on chemical engineering education. 
Letters from a score of other institutions at distances 
which prevented their being represented indicate the 
wide interest which this conference aroused. 

The fortunate auditor would find it difficult to focus 
in small compass the fine spirit of that meeting. The 
admirable report of the committee of the Institute pre- 
sented by its chairman, Dr. ARTHUR D. LITTLE of Bos- 
ton, formed the basis for discussion and kept the 
attention of the conference from wandering far afield. 
It was impressive to find that so many had been think- 
ing progressively along educational lines. It was more 
impressive to find that both the producer and the con- 
sumer of the product—the university man on the one 
hand who trains the chemical engineer and the em- 
ployer on the other who utilizes his services—should be 
so completely in accord as to desirable traits and quali- 
fications. Finally, it was most impressive to realize 
that the university men were so unanimous in their 
agreement as to the broad principles of chemical engi- 
neering training. 

A keen appreciation of what is meant by a chemical 


“A man not primarily interested in proc- 
esses of manufacture, how to make sulphuric acid or 
sugar or paint, but primarily interested in the quanti- 
tative study of unit operations of chemical processes 
such as filtration, grinding, distillation, drying, etc.” 
A thorough grounding in broad principles of science 
was urged and a tendency away from specialization, 
particularly in a four-year course. The recommenda- 
tions adopted by the conference should be studied by 
everyone. A committee will be appointed to carry on 
the splendid work and take up the details. Much power 
to that committee! On its shoulders rests a great task, 
a unique privilege, a galvanizing obligation. The work 
brilliantly conceived and begun with a thoroughness 
which kindles enthusiasm must be pursued vigorously 
and with a real sense of consecration. 


Why Not Reduce 
The Percentage Overhead? 


NY business that paid out 80 per cent of its total 
expenditure for overhead would be subject to criti- 
cism for poor management. But this is just the situa- 
tion in which it looks as though Congress would like 
to place the Chemical Warfare Service. Ultra-economy, 
if followed to the limit proposed by the House of Rep- 
resentatives, will certainly not be real economy. It 
will be the worst of penny-wise policy. A service de- 
voting 80 per cent to overhead—i.e., made 20 per cent 
financially effective—would not be pleasing to anyone. 
Least of all would it satisfy those who thoroughly ap- 
preciate the importance of defensive chemical warfare. 
During the present fiscal year the C.W.S. organiza- 
tion is spending about $2,500,000; for the next year 
the House bill provides for it $500,000. Of this small 
sum 80 per cent will be needed simply for overhead, 
principally the maintenance and operation of the es- 
sential parts of Edgewood Arsenal, without permitting 
any productive effort in research, development or prov- 
ing. General FRIEs has estimated that at least $1,100,- 
090 would be needed for the proper maintenance and 
operation of Edgewood and to provide for the essential 
items in chemical and mechanical research and proving. 
The proposition now is before the Senate for further 
action. 

For some time the General Staff of the Army was 
seriously considering whether C.W.S. should be dis- 
continued and its functions transferred to the Ordnance 
Department of the army. But a careful, and one might 
even say unfriendly, study of the situation made it 
clear that continuance of the chemical organization on 
an independent footing was absolutely essential, not 
only from a scientific but also from a military point 
of view. The navy too has studied the situation and 
is placing the responsibility for much of its chemical 
warfare research upon the C.W.S. organization. It is 











evident, therefore, that this unit is regarded by both 
army and navy as an important and integral part of the 
military organization of the future. It is therefore 
only reasonable to ask that the Senate shall grant 
Chemical Warfare Service as large a percentage of the 
army appropriation for next year as was given during 
the current period. We urge upon the Senate the 
merit of amending the bill to appropriate not less than 
the minimum of $1,100,000 which General FRIEs has so 
convincingly shown to be essential. With that sum the 
overhead would be only 35 per cent of the total, which 
is a vast improvement over 80 per cent. 


Compromise in 

Flotation Litigation 

OT since the days of litigation between represen- 

tatives of the vacuum filtration industry has the 
metallurgical world been treated to so long, spectacular 
and expensive a legal contest as has been waged between 
Minerals Separation, Ltd., and various American cop- 
per-mining companies. Beginning with the first suit 
against JAMES M. HybDe and the Butte & Superior 
Copper Co., and ending with the compromise between 
the same plaintiff and the Miami Copper Co., flotation 
litigation has held a prominent place in the highest 
courts of the land. In fact we had become so accus- 
tomed to a continuous performance that the com- 
promise in the Miami case came as somewhat of a sur- 
prise to those who have followed the varying fortunes 
of the contestants. 

With the compromise much that was vital in the 
controversy now becomes of purely academic interest. 
Abstruse scientific problems were involved, and it was 
hoped that, if litigation were necessary, one of the 
beneficial results would be shedding of light on these 
unsettled questions. Consequently to the scientific and 
technical mind there is in the termination of this liti- 
gation a consciousness of failure to achieve a very 
desirable end. Nevertheless we must justify the com- 
promise on the ground of business expediency and 
leave to more competent means the determination of the 
scientific principles involved in the process. We shall 
learn more from non-partisan scientific investigators 
than from experts retained by contending factions. 


The Institution of Chemical Engineers— 
A Message of Welcome and Congratulation 


AST fall at a dinner of the American Institute of 
Chemical Engineers, Sir WILLIAM POPE told us of 
the great desire on the part of many men prominent 
in chemical industries for a British society similar to 
the American Institute. There was something distinctly 
prophetic in the expressed wish, for now comes word 
to us that the Institution of Chemical Engineers was 
inaugurated on May 2 in London by a distinguished 
gathering of men prominent in the chemical industry 
of Great Britain. 

The chemical industry of Great Britain has developed 
without the chemical engineer. As Sir ARTHUR DUCK- 
HAM said in his address as chairman of the meeting, 
“We have a number of engineers with a smattering of 
chemistry and a number of chemists with a smattering 
of engineering, but what we want is men thoroughly 
trained in both subjects.” The program of the new 
Institution has, as one of its principai aims, the de- 
velopment of a satisfactory curriculum for the training 
of chemical engineers. The problem is different from 
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the one which confronts American educators in this 
field, for we have courses of training and a product 
to study. In England the courses and the product must 
‘be created. The creation of such an Institution in 
Great Britain required courage. Considerable conserv- 
ative opposition was encountered, comparable to that 
which exists in some few lines of manufacture in this 
country. But American chemical engineers will wel- 
come the inauguration of the Institution. The recog- 
nition of the profession in Great Britain will inevitably 
have a desirable effect on its prestige in America. We 
can hope that the future will bring to the new Institu- 
tion a career as distinguished and as progressive as 
that of the American Institute of Chemical Engineers. 
The experience of the older organization should be of 
inestimable value to the one newly created, and we 
should extend to the English Institution a close, organ- 
ized and fraternal liaison. Our compliments and con- 
gratulations are extended to the organizers. 


Opportunities 
In Biochemistry 


N THE May issue of our very lively little contem- 

porary The Chemical Bulletin, published by the Chi- 
cago and other Midwest Sections of the American 
Chemical Society, there is an illuminating article by 
Cu! CHE WANG on “Hospital Chemistry.” It confirms 
the position which we have maintained of the growing 
need of chemists in the practice of medicine. The 
author speaks with knowledge and authority of modern 
hospital requirements in clinical chemistry. Formerly 
a few qualitative tests of urine for albumen, sugar 
and “acetone bodies” were substantially all that was 
demanded, and could be made by almost any laboratory 
assistant. But blood tests and tests of the cerebro- 
spinal fluid are becoming of leading importance. In- 
deed, he well says that any metabolic disorder is mani- 
fested in the blood before any noticeable change is 
brought about in the character of excretions. By the 
introduction of microchemical methods it has become 
possible to make quantitative determinations of a num- 
ber of blood and urine constituents with a fraction of a 
cubic centimeter of material in less than an hour’s 
time. With a total of less than 25 c.c. of blood, deter- 
minations may thus be made of fat, lecithin, chlores- 
terol, chlorine, sodium, calcium, potassium, magnesium, 
phosphorus, sugar, creatine, creatinine, uric acid, urea- 
nitrogen, non-protein nitrogen, oxygen and alkali re- 
serve. Emphasis is laid on the value of the study of 
nitrogenous compounds in the blood, and of blood gases 
in diagnosis. Also important is the study of determi- 
nation of the mineral content as well as the alkali 
reserve of the blood plasma, and the measurement of 
the CO, tension of the alveolar air. 

This work may not be entrusted with safety to the 
type of young person “majoring in chemistry” else- 
where referred to in the same journal, who determined 
the atomic weight of copper by dividing the weight of 
the crucible by that of copper. Or who held that a 
Pyrene fire extinguisher is filled with “carbon 
bicuspid.” Or who did not make analyses in duplicate 
because he “didn’t know which one to take.” Work 
must be done with great accuracy because often the 
quantity of material available is very small, and it 
must also be done rapidly because also very often the 
patient is not in a condition to wait—and does not wait. 
What is needed of hospital chemists therefore is ac- 
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curacy, economy with materials, alertness and swift- 
ness, besides a good working understanding of biologi- 
cal and pathological chemistry. It may be asking too 
much of the physician to make him sufficiently pro- 
ficient in the chemistry of metabolism and of growth 
so as to do his own testing. At all events, whether we 
ask it or not, very few practitioners of medicine are 
able to do this. The course of study in medicine is 
already so long that there is a serious question as to the 
wisdom of making it longer. That might cause a short- 
age in the profession. But every town of fair size 
needs a biochemical laboratory in charge of a competent 
chemist, familiar with the biological, physiological and 
pathological aspects of his profession. 

Such a laboratory should soon pay for itself, in 
charge of a person with a proper sense of medical 
needs, practice and methods, and with enough of a head 
for business to manage his own affairs. If a chemist 
has the professional equipment but is, as many are, 
incapable of business, end who must work for somebody 
else on a salary, we’ve no doubt that successful apothe- 
caries would be glad to set up such a laboratory and 
maintain it. The information indicates a widespread 
need of chemists that should be interesting to many 
who are now looking for work. 


Bogus 

Degrees 

E CONFESS we have been severe in our criticism 

of foreign journals that advertise degrees for sale 
from American universities. And yet we think we 
were right. Any so-called American university that 
offers to sell degrees is not an honorable institution, 
and every one should know it. Academic life in the 
United States is distinctive, as is that of every coun- 
try, but it is honorable. The sale of degrees is dis- 
honorable, and is so regarded here as well as elsewhere. 
Indeed, the act of advertising degrees for sale is con- 
strued to be a fraudulent use of the United States 
mails, and those who engage in it are prosecuted. Thus 
one HELMUTH P. HOLLeR, head of the “Oriental Uni- 
versity” in Washington, D. C., was lately arrested on 
such a charge; he has been indicted, and his case will 
shortly come up for trial. 

But there is no use in denying that in some states 
and in the District of Columbia a nasty situation exists. 
In New York State no institution may grant degrees 
unless it has at least $500,000 worth of property and 
conducts its affairs under the sanction and approval 
of the Board of Regents. The high character of the 
Regents of the State of New York makes this provision 
an assurance of scholarship and of proper administra- 
tion. In a report made in 1912 by the Carnegie 
Foundation for the Advancement of Teaching it is said 
that the states of Pennsylvania and New Jersey had 
also made provision to prevent fraudulent and unworthy 
institutions from organizing or from prosecuting their 
unsavory business. There is no report on this subject 
available since 1912, and it is probable that other 
states have set their houses in order since then. But 
not all by any means, and the District of Columbia 
seems to lead in this kind of disorder, despite the ex- 
cellent George Washington and Catholic Universities 
which are located there. Unless it has been changed 
since, and we doubt it, the sole requirement in the Dis- 
trict of Columbia is that five citizens—and it makes 
no difference who they are or how ignorant they may 
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be—shall sign a document stating that it is their in- 
tention to incorporate under whatever name they choose 
to take. The Recorder of Deeds on presentation of 
such a document is obliged to give them a certificate 
of incorporation—and there they are. Of such blights 
of mildew were the “Potomac University,” that when 
it was examined had assets to the value of $450, with 
the president as a member of every faculty and the 
other members mostly imaginary. The Oriental 
University of Washington we have already mentioned; 
it is an old offender. The Odessa University used to 
sell degrees for $10. This, like the others, was “in- 
corporated under an act of Congress” (which compelled 
the Recorder of Deeds to give anybody a certificate). 

The trouble is that the latest available records are 10 
years old. We wish that some competent body would 
make a careful investigation of the fake colleges and 
universities—so as to show them up for what they are 
and put them out of business if possible. Some state 
legislatures are too ignorant to know or to understand 
the vice of granting degrees to those who have not 
earned them. The action of the Kentucky State Legis- 
lature in almost prohibiting the teaching of evolution 
is an example of the cultural quality of some lawmak- 
ing bodies. 

Fortunately the penalties for fraudulent use of the 
mails keep these degree factories rather quiescent in 
this country, and men of scholarship know the con- 
tumely which the purchase of a degree from the 
“Oriental University,” for instance, would bring upon 
them. The butcher and baker and candlestick maker 
do not aspire to degrees, and as for chiropodists, they 
are all “Docs” by tradition as soon as they buy their 
knives and scissors—except in some states, where they 
must pass an examination to practice. Then they are 
licensed chiropodists in fact and “Docs” in a fiction of 
usage. 


Another Russian 
Chemist Saved 


toe winter we voiced a wonder which had doubtless 
risen in many minds, a wonder as to the where- 
abouts and circumstances of many Russian chemists of 
note. Ample information has since accumulated that 
whatever their whereabouts, those who are left are cer- 
tainly living in most pitiful circumstances, even verging 
on death by exposure and starvation. In those instances 
where they are not actually prevented, it appears that 
they are continuing their researches with a fine and un- 
quenchable determination, handicapped by the lack of 
apparatus, chemicals and books, things which ordinarily 
would be regarded as essential. 

At that time the figurative suggestion was made to 
“send out a search party to find OSTROMISTLENSKY; his 
contributions to the chemistry of rubber have been of 
high rank, and his splendid talent and understanding 
would be a godsend to the industry.” Some weeks later 
contradictory reports were received—one that he was 
alive, another that he was killed at Moscow. We are 
now able to give the good news that Prof. OSTROMIST- 
LENSKY has recently reached America and, we are in- 
formed, now is engaged in research work in the 
laboratories of the United States Rubber Co. 

We welcome this savant! Doubtless he will give us 
much more than we give him. Which circumstance 
only urges us to even the account by sending generous 
aid to the pitiable workers he has left behind. 
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Bad Paint and Good Medicine 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—I have read with interest the editorial in your 
issue of April 12, 1922, under the caption “Bad Paint 
and Good Medicine,” in which you call attention to the 
able work of Dr. John M. Miiller and his colleagues of 
the University of Pennsylvania on the element ger- 
manium. The action on the organism of Dr. Miiller’s 
aqueous germanium extracts brings to mind the prop- 
erties of the waters of Ponce de Leon’s fabled fountain 
of youth, and also recalls the fact that germanium does 
actually occur in waters of medicinal repute. Thus 
Bardet (Compt. rend., vol. 158, 1914, p. 1278) found the 
element in the mineral waters of Vichy, where it may 
have exerted some therapeutic action, although present 
in homeopathic amounts. 

I hope, however, that I will be pardoned for disagree- 
ing with those parts of your editorial which locate all 
the sources of this new fountain of youth at the con- 
fluence of the Schuylkill and the Delaware. I am sorry 
to spoil your clever little story, with its local color and 
its stirring note of loyalty to alma mater, but the 
fact remains that your correspondent is the chemist to 
whom you have so kindly referred in your editorial, and 
that his alma mater is situated on the Charles and not 
on the Delaware. It must also be pointed out that this 
rediscovery of the element took place 6 years ago and 
that a half dozen universities have been working on the 
germaniferous material since that time. 

The writer’s original papers announcing the occur- 
rence in workable quantities of germanium in certain 
zinc materials were published in 1916 and 1917 
(Buchanan, J. Ind. Eng. Chem., vol. 8, p. 585, and vol. 9, 
p. 661). Although the zinc materials there described 
made available the first real supply of germanium 
since the days of Winkler, there was nothing new in 
the announcement that germanium is frequently found 
associated with zinc. Urbain (Compt. rend., vol. 149, 
1910, p. 602) by spectroscopic methods had identified 
germanium in thirty-eight out of sixty-four blendes 
examined, while Hillebrand and Scherrer (J. Ind. Eng. 
Chem., vol. 8, 1916, p. 225) had announced its detection, 
also by the spectroscope, in several blendes, notably in a 
Missouri sulphide. 

The classical work of Winkler was performed on very 
low-grade material containing, according to Urbain 
(Compt. rend., vol. 150, 1910, p. 1758) not more than 
0.03 per cent germanium. It was therefore not sur- 
prising that the writer’s announcement of a commercial 
material containing approximately 0.25 per cent GeO, 
should arouse the interest of many laboratories working 
on the rare elements. Among the first to obtain samples 
were Prof. Browning of Yale and Prof. James of New 
Hampshire College. At least two papers have been 
issued from Prof. Browning’s laboratory (Browning 
and Scott, Am. J. Sci., vol. 44, 1917, p. 313; Browning 
and Scott, J. Phys. Sci., vol. 46, 1918, p. 663). Prof. 
James has published some of his work under the title 
“The Extraction of Gallium and Germanium From Zinc 
Oxide” (James and Fogg, J. Am. Chem, Soc., vol. 41, 


1919, p. 947). Material was also sent to Cornell Uni- 
versity, to the University of Pennsylvania and to sev- 
eral others; from the two first named we have had 
the more recent work of Dennis and Papish (Chemical 
News, vol. 123, 1921, pp. 190 and 202) and that of Dr. 
Miiller (J. Am. Chem. Soc., vol. 43, 1921, pp. 1085 
and 2549). 

Although, as has been pointed out, a number of uni- 
versity laboratories throughout the country have been 
contributing to this new germanium literature, we are 
indebted to Dr. Miiller and his co-workers for the first 
suggestion of an application of the element to human 
needs. We do not forget that since the days of the 
iatrochemists a new chemical species has always been 
hailed as a panacea; nevertheless we must believe that 
an element related to arsenic on the one hand and to 
carbon on the other has at least an even chance to prove 
itself of medicinal value. Germanium chloroform, for 
example, has been known since the days of Winkler. 

New York City. G. H. BUCHANAN. 


Epitor’s Nore: It is unfortunate that our informa- 
tion about Mr. Buchanan’s alma mater was not as 
accurate as that about Dr. Miiller’s work on the ther- 
apeutic uses of germanium. Evidently the friendly 
rivalry between Harvard and Pennsy extends beyond 
the field of sport! 





Too Much Specialization in Engineering Education 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—In a recent review of Prout’s “Life of George 
Westinghouse” your distinguished consulting editor, 
Mr. Hendrick, expressed his regret that the chemica! 
engineering industry had produced so few broad- 
minded leaders of the type of Westinghouse in the 
electrical engineering industry. Mr. Hendrick hinted, 
moreover, that this failure to produce chemical engi- 
neers of broad vision and imagination was due to 
causes not difficult to trace. I would suggest that one 
important cause can be traced in your illuminating 
tabulation, last June, of the curricula of chemical en- 
gineering courses taught in American colleges. A great 
many of those curricula obviously are not designed 
to produce graduates of broad vision and imagination. 
Some of them seem designed to exalt the department 
of chemistry at the expense of professors teaching 
cultural or broadening courses. Under such specialized 
curricula, a normal student of moderately wide in- 
terests entering college when he is 18 is changed in 
four impressionable years into a chemical-minded 
graduate so unsympathetic with everything except his 
specialized field that it is no wonder Mr. Hendrick 
lamented the lack of great chemical engineers to com- 
pare with Westinghouse and his type in electrical 
engineering. 

There are some colleges in the country that have 
harkened to the many recent criticisms of engineering 
education—such as the famous Mann report—and are 
broadening their engineering curricula. These pro- 
gressive institutions are swayed also by the important 
fact that less than half of the graduates of engineering 
colleges remain strictly in technical work. But on the 
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other hand, other colleges are narrowing their chemical 
engineering curricula, possibly because they observed 
from your tabulation that there were several curricula 
even narrower than their own, and this offered an 
excuse for a revision in favor of greater specialization. 
I believe that our extreme specialization in engineering 
education is a consequence of the American tendency 
to go to excess. European engineers are frequently 
amazed at the ignorance of American engineers in any 
field except their specialty; and, for that matter, many 
American employers suffer the same amazement. 

I am not in favor of the 6-year engineering cur- 
riculum; I agree with your correspondent Edward 
Hart of Lafayette College that many students could 
not afford so.long a college career. Moreover, four 
years of college atmosphere and all that it implies is 
sufficient at that stage of the ordinary young man’s 
career. The comparison with the law school and 
medical school courses is not an apt one, because lawyers 
and physicians are not compelled to mix into business 
and industry to such an extent as is the engineer. 
Law and medicine remain distinct professions, with 
codes and points of view separate from the world 
around them. 

While I am in favor of what T. A. Rickard and 
Prof. Burr call professional status for the engineer, 
I do not think that most engineers can sit back in offices 
and wait for work to come to them, but must enter 
industry and conform to (or improve) the conditions 
existing there. In such a capacity too narrow or 
professional-minded a point of view handicaps the en- 
gineer. As J. E. Spurr, editor of Engineering and 
Mining Journal-Press, said in a commencement address 
in Michigan: “The handicap of the college-bred man 
is a lack of initiative and a too great fear of doing 
this or that which is below his dignity.” It seems 
to me that, instead of producing specialized technicians 
of rather narrow, unimaginative views, the engineering 
colleges should produce adaptable, broadly educated 
men well grounded in the fundamentals and larger ap- 
plications of science. This can be done in four years 
if the curriculum is not too highly specialized. 7 

By the way, I should like to express my appreciation 
of your improved editorials. No one could accuse your 
editorial staff of narrow, unimaginative views. Since 
the demise of the Mining and Scientific Press, your 
editorials are the best written and most inspiring of 


the engineering periodicals, in my opinion. 
New York University. P. B. McDONALD. 





Properties of So-Called Amorphous Metal 

To the Editor of Chemical & Metallurgical Engineering 

Sir :—Considerable attention has recently been given 
to crystalline slip in metals, particularly by Jeffries 
and Archer. These contributions have shown clearly 
that ductility and related properties are characteristic 
of the crystalline state, but the occurrence of a high 
degree of malleability and ductility as peculiar to the 
metallic state has not been emphasized. Tammann’ has 
pointed out that ductility is not a function of any 
particular space lattice, but depends on the lattice 
being built of the same kind of atoms between which 
no valencies are active. According to J. Stark’ metallic 
crystals may be considered as made up of rows of posi- 
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tive ions between which are the more or less free 
negative electrons. Gliding may therefore take place 
along any plane separating two rows of ions without 
disrupting the structure, since all positions in the space 
lattice are equal, However, at the surface any appre- 
ciable slip requires the separation of the atoms. 

If the force exerted along the gliding plane is suffi- 
cient to separate the surface atoms, why does the slip 
halt and not become a simple cleavage? This question, 
which is fundamental in the theory of metallic flow, has 
been asked and answered by Knight.‘ His answer fol- 
lows the generally accepted amorphous theory. In the 
present note it is desired to point out that the concep- 
tion of the amorphous layer as a supercooled liquid 
leads to some conflicts with experimental data and that 
on the other hand it is possible to explain the phenom- 
ena connected with crystalline slip on a somewhat 
different basis. 

The properties of a metal after inelastic deformation 
have the following relations to those of the undeformed 
metal: 

(1) Greater resistance to further deformation. 
(2) Higher electrical resistance. 


(3) Negative thermoelectric force 
formed.° 


(4) Higher specific heat.’ 

(5) Lower density except in the case of bismuth.’ 
(6) Scratch hardness is thé same.’ 

(7) Electrolytic potential anodic.’ 


The resistance to further deformation is logically 
explained by Jeffries and Archer as due to the absence 
of planes of slip in the amorphous material and a 
decreased density is logical for a supercooied liquid, but 
the reasons for the electrical properties present greater 
difficulties. The thermoforce has been found to be 
the same in both the liquid and the solid state for all 
metals except bismuth,’ so that an assumption of a 
different thermoforce for the supercooled liquid than 
for the solid at the same temperature is unjustified. 
The greater electrical resistance of liquid metals is 
accounted for by the greater amplitude of vibration of 
the ions,” so that an assumption of higher resistance 
for supercooled liquid metal involves a greater freedom 
of motion of the atoms of a supercooled liquid than the 
solid has at the same temperature, which is not in 
accord with the higher specific heat of flowed metals. 
The specific heat of liquid metals is lower than that of 
solid metals." Altogether, the amorphous layer—if one 
is present—does not have the properties of a super- 
cooled liquid. 

A further development of Stark’s views of crystal 
gliding will explain the change of properties on in- 
elastic deformation satisfactorily. If we consider the 
separation of the metal ions to a greater distance than 
they can be elastically displaced from their position 
in the space lattice, they will tend to take on the free 
electrons which are characteristic of the metallic struc- 
ture. Such a process will result in electrons being held 
in common between two metal ions, a sort of forced 
molecule formation. As more of these pseudo mol- 
ecules are formed, the resistance to deformation will 
increase, and since the number of free electrons is 
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lowered, the electrical resistance will increase and the 
thermoforce be more negative. The increase of 
specific heat would follow from the greater rigidity 
with which the atoms are bound. 

If an “amorphous” layer exists, and it undoubtedly 
does in some cases, its properties are better explained 
on this basis than on the basis of it being a supercooled 
liquid. I regard the amorphous material as a disperse 
phase in which the particles are held together by half- 
bound electrons. Such a theory explains the properties 
of disperse systems in general without such mechanical 
assumptions as the key action brought forward by 
Jeffries and Archer. The question arises as to why it 
is not possible to have crystals entirely built up of 
disperse forms. The orthorhombic form of iron disul- 
phide, marcasite, appears to bear such a relation to the 
isometric modification, pyrite. 

The restoration of the original properties of the 
flowed metal by annealing follows from an increased 
freedom of the ions and electrons so that they may 
return to their normal position in the space lattice. 


Chicago, Il. REGINALD Ss. DEAN. 





Ido, the New Universal Language 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—There has been some talk lately about a world 
language, and the League of Nations is considering the 
adoption of such a language. The International Re- 
search Council is busy investigating the subject. Scien- 
tific men are quick to realize the advantages of such 
a medium of thought exchange. 

Such a language, though, for scientific purposes must 
embody the following features: It must be easy to 
learn, either passively, for reading, or actively, for 
writing and speaking; it must be precise, so that the 
chances of ambiguity are reduced to a minimum and 
clearness will be an outstanding feature; and it must 
be one which will contain the least number of words 
new to the scientist—that is, as many as possible of 
its words must be easily and quickly associable with 
one’s native language. 

Such a language exists. It is Ido, the offspring of 
Esperanto—the refined and improved Esperanto. It is 
easily and quickly learned, and the scientific man can 
learn the Ido of science, his own field, in a marvelously 
short time. This is due to the short, compact gram- 
mar, which is typically American, in that it is a 
distinct time saver. It is very precise, much more 
precise than the natural languages, for in Ido one 
word represents one idea, and by means of a com- 
paratively small number of affixes, that one idea can 
be presented in any of its forms, and without danger 
of being misunderstood. And Ido, being a language 
whose words are selected in accordance with the prin- 
ciple of the greatest internationality, presents less new 
words to be learned. Also the words are a trifle shorter 
than in any other language. 

In fact, the language is far superior to any that has 
preceded it, and while it may have (it undoubtedly 
does have) some faults, still it is superior to its parent, 
Esperanto. Dr. Zamenhof deserves much credit for his 
work, but working alone, he made mistakes that he 
could not see, because he could see his work only from 
one angle, but when the Delegation for the Adoption 
of an International Language (which was appointed 
at the time of the World’s Fair in Paris in 1901) 
met in 1907, the scientists which composed that com- 
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mittee decided against Esperanto as it then stood, but 
decided to adopt it in principle, in accordance with 
the project Ido, which was done, and so was Ido born. 

Science has at its hand a tool for international com- 
prehension better than any national language, a 
language devoid of idiotisms and illogical expressions, 
which will enable all to have a fair chance. Will science 
use that tool? I believe that it will. The present trend 
of events shows it. 

A few opinions by recognized scientists will not be 
out of place before I close. 

Prof. W. Ostwald, emeritus professor of Leipzig Uni- 
versity, philologist and Nobel prize-winner for chem- 
istry, says (International Language and Science): “As 
is well known, we scientific men suffer a good deal from 
the fact that the same words are frequently employed for 
vague ideas of daily life as well as for the perfectly defi- 
nite concepts of science. This is indeed one of the most im- 
portant reasons why new designations for scientific con- 
cepts should, so far as possible, be taken from the dead 
languages, such designations being thereby already in- 
ternational. It ought therefore to be a comparatively 
easy task to devise by means of this international 
material and the linguistic rules of the language of the 
Delegation a system of international names for the 
clearly defined concepts of the different sciences.” Prof. 
Ostwald was the chief worker on the chemical terms of 
the language of the Delegation (Ido). 

Prof. Otto Jespersen, philologist, University of 
Copenhagen, says (International Language and 
Science) : “The result [of the work of the Delegation] is 
a language that everyone can easily master and which 
possesses the advantage over other languages that it is 
based on rational scientific principles, and therefore 
need not fear that some fine day it will be replaced by 
another and sensibly different language. Naturally im- 
provements will be effected in details where the funda- 
mental principles have not been sufficiently worked out, 
but the foundation is sound.” 

Prof. A. Meillet, of the College of France, says (in 
Les Langues dans L’Europe Nouvelle): “It is, on the 
other hand, easy to proceed more logically and con- 
sequently in a manner more satisfying and clear, con- 
cerning the word-formation, than Esperanto did. This 
is shown by the creators of Ido, a language founded on 
the same principle as Esperanto, but in which those 
principles were applied with greater rigor.” 

Ido is the crown of the international languages, and 
it is almost certain that the League of Nations will 
adopt it as the official language of the League. It is a 
popular language in Europe, and I am informed that 
Esperanto is there meeting with the fate of Volapuk— 


obscurity. EARL WALTER SUTTON. 
Elyria, Ohio. 





The Throwing Power and Current Efficiency 
of Zinc-Plating Solutions 

In the report of the Baltimore meeting of the Amer- 
ican Electrochemical Society in the issue of CHEM. & 
Met. for May 10 it was stated on page 878 that a paper 
on this subject was presented by Prof. W. G. Wood and 
T. Fuwa. The name of the first author should have been 
given as Prof. W. G. Horsch, who is research asso- 
ciate in the research laboratory of applied chemistry 
at the Massachusetts Institute of Technology, where 
the investigation which was the subject of the paper 
was carried on. 
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The Business Side of Chemical Manufacturing 





This Is the Third Article of This Series and Continues the Study of Marketing With the Sales Department 
—The Functions of the Sales Manager and the Salesman—Their Methods 
of Work—Critical Suggestions in the Chemical Field 


By CHARLES WADSWORTH, 3p 





ROUPED under the inclusive title Sales Depart- 

ment are all of the remaining departments 

which contribute to the marketing process. 
Rather unsystematically we shall study the actual sales 
work first. The other departments are more easily 
considered in their relation to the sales department 
itself. The sub-departments fall conveniently into two 
groups. They may be called for want of better names 
the clerical and the technical groups. In the first group 
are the credit, traffic and collection departments. The 
procedure in these departments is almost routine. In 
a great many firms, after the policy has been estab- 
lished by the sales manager, the work is carried out by 
clerical labor of mediocre caliber. A very brief 
discussion of procedure will therefore suffice. The 
technical group, including sales research (sales engi- 
neering) and sales service or trouble department, is 
somewhat embryonic in the industry as a whole. It is 
becoming increasingly important and its importance is 
beginning to be realized. The interest for technical 
men is great because its operation by technically 
trained men is imperative. First, however, consider 
the sales department. Our discussion will be divided 
into two main parts, one devoted to the salesman and 
the other to the sales office and sales manager. 


The Salesman 


There is one widely prevalent myth which in many 
quarters has assumed the dignity of an axiom. It is 
to the effect that salesmen should know very little 
about production and method of manufacture. There 
are many reasons offered. One wise manager said 
that a technically informed salesman would lose many 
sales because he would argue with the customer about 
theory and the customer would become nettled if his 
theory were shown to be faulty. Frequently I have 
heard it stated that the inconsistencies between sales 
talk and manufacturing practice would make less con- 
vincing the salesman who knew manufacturing prac- 
tice. This last comes sometimes from firms with 
splendid products and with reputations above reproach. 
| believe that the myth has its origin in interdepart- 
mental jealousy. The salesman knew he could not 
enter the technical field and he therefore subconsciously 
evolved a case against the technical man in sales work. 
Fortunately the myth is being dispelled by the very 
much larger number of technically trained men who be- 
come salesmen and the increasing number of firms that 
give their salesmen a special technical training. It is 
a tenacious myth, however, and will always exist in 
some places. 


A VISION OF THE AVERAGE SALESMAN 


Let us again use the case method of study and 
develop the faults of the average salesman in the 
chemical field. We are the purchasing agent, and a 


card which is brought in to us says: “Mr. Addison 
Sims [to borrow an immortal name] of the Seattle 


‘Chemical & Equipment Co.” The calling card is poorly 


composed. There is too much on it. It makes a poor 
impression. Mr. Sims enters. He enhances the poor 
impression, for he is not too well groomed and he is 
either awkward and ill at ease or aggressive. Those 
are minor points and would not matter greatly if he 
were equipped to dispel the initial impression by sub- 
sequent activity. 

He wants to introduce a pump, or an evaporator, or 
a chemical. His selling technique is fair. He parrots 
the advantages of his product and the extent of its 
use. He has something for you to handle while he 
talks, a model, or a diagram, or a pound of material. 
He has voluminous tables of sales data from which he 
can sometimes calculate a price for a given piece of 
equipment, though usually, after a protracted search, he 
“will write you.” He almost always tries to make 
some point of personal contact, golf or what not. But 
we ask a question just off the memorized field. What 
has their experience been with the corrosion of the 
rotor and shell? What factor do they use for the rate 
of heat transfer? How do they unload a tank car of 
material? He does not know! He will ask their tech- 
nical department and let us know. This fact becomes 
clear that except for the few generalizations about the 
equipment or product, the salesman is powerless to give 
technical information. 

In the end we know that “there are hundreds of 
our pumps in use, that the rotor was especially de- 
signed by our engineering department and by test has 
proved most efficient and that now is an advantageous 
time to buy.” We want to know a lot more. We have 
already asked about corrosion. We want to know also 
what advantage that type of stuffing box has; a little 
about packing, perhaps; what pressure the pump will 
develop; what parts are replaceable; how long it would 
take to put in a new rotor and shaft; what their 
experience has been as to the desirability of protecting 
bearings from overheating and what make of 220-volt 
a.c. motor they will use on direct-connected pumps— 
but he can’t help us. That is just about the average 
performance. The average of a number of hundreds. 
It may therefore be permissible to plead for the tech- 
nical training of salesmen. 


THE SELLING CAMPAIGN 


Now for a moment let us cease being purchasing 
agent and become the shadow of the salesman who has 
just called on us. What does he do, or rather what 
should he do outside of the prospect’s office? Two 
things: Organize his selling campaign and keep in 
intelligent touch with the home office. The first of 
these two duties is really intelligently performed. The 
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training of salesmen in using their time to the best 
advantage has reached a state approaching perfection. 
Of course, remember that we are talking averages and 
there are still many firms and many salesmen who 
squander their effort. But on the whole the prospect 
list is well picked, well planned and covered with sys- 
tematic regularity. The degree of supervision exer- 
cised by the sales office varies from 100 per cent to 
zero, but on the whole it is high, which accounts to a 
large extent for good results in this field. 

In general the list of prospects originates in the 
sales office and often the routing of trips and timing 
of calls comes from there also. The salesman is thus 
simply concerned with the mechanics of selling a series 
of customers. This procedure is entirely logical and 
closely resembles the division of work in the army be- 
tween the line officers and the field officers. There are, 
of course, many salemen who direct their own cam- 
paigns, but this is rather the exception. 


CONTACT WITH THE HOME OFFICE 


The second point, the contact which salesmen keep 
with the home office, is as close as the office requires, 
but it is in general not intelligent in the chemical field. 
There are usually order forms to turn in and order 
summaries. There are also cards for each call made, 
which give all the data possible—the date, the company, 
capitalization, officers, person seen, his position, general 
attitude, prospect of doing business, etc. This card is 
usually supplied to the salesman by the sales office, as 
mentioned above, partly made out, but the data which 
the salesman adds to the card are the basis of future 
action. The value of these data cannot be overesti- 
mated, and it is here that salesmen are most apt to fall 
down. Unless the questions are specific, the data will 
be vague, and yet if the questions are too defirite, 
there is danger that anything outside the questions wiii 
be entirely missed. In fact, that is the greatest trouble 
with the system. A man who is a good salesman is 
apt to be a poor observer. He is not a receptive type. 
In addition, if he has no technical training, there will 
be innumerable stimuli to which he cannot respond and 
hundreds of hints which he will not understand. There 
is the cause of death of many companies. Their 
antenne missed important messages—messages which 
became vital. Perhaps it was a simple statement that 
such and such a company was working on X. Lack of 
chemical knowledge was responsible for the salesman’s 
failure to realize that X might conceivably be a sub- 
stitute for his product. The company was therefore 
not prepared for the competition. Examples are legion 
of similar occurrences—even if the item had been re- 
ported without knowing its significance, the sales office 
might have discovered the danger. 


SELLING A PROMISING FIELD FoR TECHNICAL MEN 


Please do not understand me as saying that tech- 
nically trained men would make good salesmen. That 
is not necessarily so. But many technically trained 
men could be trained to make good salesmen and they 
would make better salesmen of chemicals and chemical 
equipment than non-technical men would. There are 
not a few chemically educated salesmen who contributed 
to the composite picture of the salesmen just presented. 
They are often inadequately trained in their special 
field even though they possess technical background. 

As a field for technical men selling is distinctly prom- 
ising. Chemists would do well to consider it not only 
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from the standpoint of a promising future as sales 
manager but also as a means of surveying the chem- 
ical field which few technical positions can offer. 


The Sales Office 


It is going to be impossible to study the sales man- 
ager’s office by the case method, for there is too wide 
a variation. On the one extreme is the sales manager 
of a sulphuric acid plant, for example, who is also the 
only salesman. His product is perhaps sold on contract 
entirely and he makes all of the contracts himself. On 
the other extreme is the sales manager whose con- 
sumer is the wholesaler or retailer and who has to 
market several hundred products. He has many branch 
houses and district sales managers. His problems of 
personnel and distribution are problems which do not 
touch the other sales manager at all. 

There are a number of things, however, with which 
all sales managers are vitally concerned. All of these 
focus on the main task of disposing of the company’s 
products at the greatest maximum return over a period 
of years. 

FUTURE DEMAND 


The first function of a sales manager which we shall 
take up is the estimation of the future demand. 
Assume that we have a manufacturing unit capable of 
producing 6,000,000 Ib. a year. Our sales have steadily 
mounted and if we extrapolate the curve our sales next 
year should equal 7,000,000 Ib. Shall we, as sales man- 
ager, warn the production department that we want 
increased capacity or not? If we ask for more capacity 
and do not sell the production, we are worse off than if 
we had not asked for greater output and lost additional 
sales. Very seldom is the curve of annual sales a 
steady curve of progress or decline. It jumps about 
and we are unable to discover all the reasons for such 
behavior. This makes prognostication difficult—so 
difficult, in fact, that a very great many sales managers 
make no attempt whatever to anticipate demand. If 
they sell all the factory preduces, it is a good year. 
If they fall short, it is a bad year. 

It is extremely unfortunate that this is the case. 
An analysis of sales data is not easy, but if it is 
intelligently done it will throw much light on the per- 
plexing problem of future demand. The method of 
undertaking such analysis is too elaborate for a dis- 
cussion of this kind, but it involves a study of deliv- 
eries of products to the different consuming industries 
or firms and a determination of the factors which have 
caused the variations in each case. It involves a study 
of other factors which affect the vigor of the consuming 
industry, and a careful estimate of general industria! 
conditions. There are very few firms in this country 
at the present time which did not have to take a stag- 
gering loss in the last 18 months because of a drop in 
the inventory value of the raw materials which they 
had in stock. If some one in the organization had only 
had his eyes on this very point—future demand—there 
would have been much less distress, for deflation would 
have taken place earlier. The fact that some firms 
anticipated the situation shows that it could have been 
done. 


MARKETS; EVALUATION AND DIFFERENTIATION 


Markets are the medium in which the sales man- 
ager lives. He must therefore have accurate data as to 
the points of consumption of his product. This is usu- 
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ally recorded in one of two ways—card catalogs and 
maps. Maps, with numbers written in to indicate 
quantity of consumption at given points, are valuable 
visual aids in laying out sales campaigns. Catalogs 
are more elaborate and on the whole more valuable. 
Cards can be filed geographically and will usually carry 
all the information about an individual consumer. Such 
information is included as: The officers of the com- 
pany; the products, quality and quantity consumed; 
their attitude toward the company’s product; the sales 
made to the consumer, etc. The data are obtained 
largely through visits of salesmen, and it has already 
been pointed out that inaccuracies and omissions are 
unfortunately numerous. From the catalog, however, 
it is possible to gage the importance of specific terri- 
tories. 

This is the first step in planning for the amount 
of sales effort to be expended on a given place. 

There are other factors which modify the decision, 
however, so that it is not always the point of maxi- 
mum consumption where the maximum effort is ex- 
pended. The first modifying factor is competing 
products. Competition in chemicals has been almost 
entirely a matter of price. In very few cases has there 
been intelligent study of consumers’ needs and a 
definite bid for a market on a basis of quality or special 
fitness. It would be a source of distinct surprise to 
many manufacturers of chemicals to realize how much 
the specifications of even crude manufactured products 
have changed. This means simply that a firm which 
had specialized and advertised special qualities instead 
of stressing price only could have nearly monopolized 
the market. Examples are almost non-existent in 
chemistry. In a closely allied industry, however, there 
is tartar for textile mills—a large percentage of mill 
men know only Durfee’s and use it exclusively. You 
may not believe it is better material, but the trade 
thinks so. It has been advertised as a specialty for 
years. 

However, since competition is largely a matter of 
price in chemicals, the sales manager’s decision to spe- 
cialize in a given territory will be based on the knowl- 
edge that he is able to meet price competition. This, 
of course, involves an accurate knowledge of competing 
products, a knowledge of their strong and weak terri- 
tories, accurate and immediate information of price 
changes. Such information cannot be obtained with- 
out many contacts in industry. A friendly broker often 
will furnish information. A consumer who is intimate 
with the firm, but who buys on competitive bids, is 
another source. Consumers who buy only from the 
firm often receive tempting concessions from the firm’s 
competitors and report them. (Parenthetically, it 
might be added that the last class is almost non-existent 
now—the last 2 years has snapped almost every busi- 
ness tie. “Buy from Beelzebub if he has it cheap!” is 
the cry.) Finally, the company’s salesmen are perhaps 
the most important source of such information. 

Data gradually and continuously accumulate in the 
sales manager’s office and he is thus able to make 
clearer and more definite decisions as to where his 
main effort will be expended. 


How ONE FIRM PICKED ITS MARKET 


Unfortunately a very large number of firms still do 
not pick their markets—they drift into them. This 
situation is so prevalent that it is a distinct joy to 
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discover a firm such as Blank & Co. This firm manu- 
factures a product which is sold in relatively small 
quantities daily to the same people—in other words, a 
constant daily order is filled. This particular firm 
manufactures 2 or 3 per cent of the total quantity of 
product in that district. One other firm manufactures 
between 90 and 95 per cent of the total, yet that small 
firm is impregnable, and all because the general man- 
ager, who is aiso the sales manager, used his head. 
First, the quality is there and everyone knows it. 
Second, the small firm will not accept a large order. 
One large order might be a very appreciable percent- 
age of the firm’s production. The small company might 
have to make great concessions in order to keep the 
customer. The large competitor could easily arrange to 
give away the product in order to gain a large cus- 
tomer, but the small company distributes to scores of 
small consumers who are satisfied with the quality. 
The loss of one or even a dozen is not dangerous. The 
large company knows that any single small consumer 
is not worth trying to get because in a fight for small 
customers it would get much the worst of it. Three 
other larger companies have been absorbed by the large 
company in recent years, yet the small company is 
treated with respect and as an equal. That is sales 
policy and correct choice of, markets. 

Hundreds of other factors can legitimately influence 
the choice of markets. Transportation cost is a very 
obvious one. Selling cost is an often neglected factor. 
One consuming industry may be preferred to another 
because it has a constant and not a seasonal demand. 
Sometimes a special campaign must be directed toward 
an industry where the custom is to sign up for a year’s 
contract during a definite month. Frequently the seller 
makes an effort to create such a precedent in an indus- 
try. It will scarcely be worth while to go further on 
this point. The real issue after all is not so much 
“How shall we pick our markets?” but to realize that 
there is a choice and that all consumers may not be 
the best customers. Nor does this include the credit 
aspects of the case, which will be discussed later. 


METHOD OF SELLING 


SHALL WE DEFAL WITH THE DEALER? 


How shall we sell? Shall our salesmen deal with con- 
sumer or broker, or shall we sell all of our output 
through a selling agent? This question is coming up 
for more serious consideration than formerly. Per- 
haps it was due to the lack of knowledge of or distaste 
for sales problems on the part of chemical manufac- 
turers, but whatever the cause this particular question 
of sales policy received small consideration. Some- 
times a dealer saw a good thing in it and contracted 
for the output or a large percentage of it. That settled 
the policy for that firm. It usually never occurred to 
it that by selling direct it might save the dealer’s 
profit. Here again it is not the solution to the prob- 
lem, nor even all of the factors that enter the problem 
that concerns us, but the fact that there is a problem. 

Very frequently a dealer will have the confidence of 
a large consuming trade and that confidence he is 
justified in capitalizing by selling at a profit. The 
manufacturer from whom he buys could not compete in 
that field even with the same product at a lower price. 
A broker may have developed a reputation for locating 
the cheapest spot material. The manufacturer would 
have to offer big inducements to win the consumer 
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away from such a broker. Again a dealer by reason of 
his ability to distribute many products diminishes his 
selling overhead per unit and a manufacturer of a few 
commodities would find the additional profits gained 
by selling direct much less than might be expected. 
However, it is more than likely that the balance is in 
the other direction. I mean that a firm is more apt to 
let it go via broker or dealer than tackle the difficult 
problems of selling, which problems if tackled would 
yield desirable and profitable results. Between the firm 
which sells 100 per cent of its output direct to the 
consumer and the firm which delivers its product to a 
selling agent there are all degrees of independence. 
There is no best way, although it is a safe generaliza- 
tion to say that under ordinary circumstances a firm 
should make an effort to sell direct to the consumer. 


WHAT'S YOUR PRICE? 


There are three general methods of determining sell- 
ing prices. The first method sets a definite standard 
price for a carload of material (or other given unit) 
and allows a rebate for multiples of that unit. In other 
words, one carload at $4 per 100 Ib., ten carloads at 
$3.90 per 100 lb. The second method allows no rebate 
per quantity consumption. The consumer of one car- 
load gets the same rate as the consumer of 100 car- 
loads. The third method is to set a minimum price 
below which salesmen cannot go and above which they 
will go as high as possible. Obviously the method 
adopted will depend on the type of consumer, the type 
of product and the temperament of the firm. All three 
are in use at the present time by firms of the highest 
reputation. Method 1 is frequently used when the 
producer sets a premium on the large consumer, and it 
is very obviously a concession to the large consumer. 
There is considerable justification in this procedure, 
for obviously the selling cost is less per unit product 
in the case of large consumers. Method 2 is often used 
by large firms which are in a position to dictate to a 
consuming industry and by firms which deal with an 
industry composed of many individual units. Method 
3 is, I suppose, most widely used. It offers the greatest 
flexibility, although the tendency is generally toward 
the stability and prestige which a fixed price gives. 

During the past 2 years any fixed selling policy 
has suffered. Too many firms have been hard up for 
cash to permit stability in anything except monopoly 
selling. Price cutting has been piratical and produc- 
tion cost has frequently been greater than selling price 
because of the imperative need of cash. This has 
forced even financially stable firms down to unhealthy 
price levels in order to meet a competition which they 
knew to be temporary because of their competitor’s 
proximity to bankruptcy. 

Even in normal times price regulation is apt to be 
unsystematic and not based on any accurate idea of 
production and selling costs but simply empirically 
upon what the market will bear. Such a policy is all 
right if the margin is high, but often a firm loses 
money without knowing it because it has no studied 
policy of price setting. 


SELLING EQUIPMENT 


Entirely different considerations will govern the 
policy of the equipment house which sells to the chem- 
ical industries and in whose sale policies the chemical 
industry is vitally interested. There are two general 
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classes into which we can group them. The first class 
includes those who sell once and for all time, and the 
second class has every hope of repeat orders. A thick- 
ener should last 10 to 20 years, whereas a pump may 
wear out in 90 days. It is obvious that the firm which 
sells a thickener will have to make a satisfactory profit 
on its first installation. The pump manufacturer could 
give away the first one if the purchaser would be 
willing to standardize on that make. 


TERMS 


How many business houses there are which have 
given no thought to the terms of payment for their 
material. Someone they knew, perhaps a competitor, 
gave terms called 2/10/30, which means 2 per cent off 
for cash in 10 days, net 30 days. So they adopted that 
slogan. Perhaps they were strong enough to allow 60 
or even 90 days before payment is due. Perhaps 1 
per cent cash discount would have been sufficient. 
Almost certainly all of their customers should not have 
had the same terms. Usually the terms are a matter 
of form and the manufacturer pays little attention to 
them provided he gets his money some time. Very 
few if any chemical firms have adopted the admirable 
trade acceptance plan made possible by the Federal 
Reserve Bank. This subject will be discussed a little 
more fully under the Credit Department. 


SALES MANAGER AS CHIEF OF SALESMEN 


So far we have discussed those functions of the sales 
manager which had nothing to do with the personnel of 
the sales department. In the average book on sales 
management this is given priority consideration and 
most of the discussion of the department is the organi- 
zation of the personnel, the relation of the sales man- 
ager to the organization and the individual, and the 
personal qualities which should predominate in a sales 
manager. 

Generalizations as to personal qualities are some- 
what unsafe, for two very different personalities fre- 
quently make splendid records in the same sales 
manager position. A man may get the co-operation of 
salesmen by commanding and dominating them, by 
fraternizing with them, by setting an example of 
energy and enthusiasm. Who shall say one method is 
better? It is safe, of course, to say that a sales man- 
ager must have qualities of leadership. His salesmen 
look to him for guidance, encouragement, enthusiasm 
and reprimand. He must put his policy and his per- 
sonality across to his men. The sales manager’s task 
with personnel is really no more important than that 
of any other department head. Much more has been 
written about it, because the results of failure or suc- 
cess are more immediately obvious. For that very 
reason they are more easily remedied and therefore 
not so insidious nor ultimately so vital as the personnel 
problems in the factory, for example, where the per- 
sonnel problem is not considered so vital. The most 
desirable result obtained from so much discussion of 
the sales manager’s personnel problems has been the 
focusing of attention thereon. It is now without ques- 
tion the healthiest phase of sales manager work. The 
average sales manager has his salesmen well organized, 
contented and on their toes. When a sales manager 
fails, it is probably not because he has not attended 
to problems of personnel. 

In discussing salesmen we mentioned the relation of 
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the individual to the department and the methods of 
keeping in contact. It is necessary only to remember 
that the salesman is a unit in the general campaign and 
a person as well. The sales manager, then, has to 
utilize that personality in the general scheme. Multi- 
ply that by the number of salesmen and you have the 
sales manager’s personnel problem. A steadfast belief 
in the relative futility of writing about the way to 
handle men will cut this discussion short. A few days’ 
observation of a man who is successful in dealing with 
men is worth infinitely more than any treatise on the 
subject. 

Unlike the purchasing agent’s job there is no almost 
universally applicable system which the sales manager 
can follow. Unless a system is designed for the specific 
problems of that company and possessed of considerable 
flexibility, it is certain to prove inadequate to the needs 
of the sales department. 

A big job and a vital one! Why don’t you try sell- 
ing? You might make a success of it. 





Duplex Iron in a German Foundry 


In commenting on a paper read before the Baltimore 
meeting of the American Electrochemical Society by 
George K. Elliott, entitled “Cast Iron as Produced in 
the Electric Furnace, and Some of Its Problems,” 
Richard Moldenke read an abstract of a recent paper 
in Giesserei Zeitung on the methods recently installed 
in an iron foundry in Plauen. 

Nothing but low-grade cheap scrap—of which 20 
per cent is steel—is charged into the cupola; 5 tons 
of liquid iron is transferred to a basic electric furnace. 
Four or five heats are made each day. Iron is held 
under the ordinary carbide slag about 60 minutes, 
ferrosilicon and manganese rabbled in, the entire con- 
tents poured into a large ladle and the thin slag care- 
fully skimmed. Castings poured from this metal pro- 
duced very few defectives, showed entire freedom from 
pinholes, low shrinkage, and no hard spots; the iron 
was tough but not hard, machined easily, and its 


strength was increased 30 to 40 per cent. Comparative 
analyses: 
Cupola Iron Electric Duplex 
© scnphebbelis bbe enid hs dna saddiuaeee 3.35 3.0 
DB ccbsevdsannst el clccdewssegsethed 1.65 2.15 
Be utd codds denles etbtinls dann’ 0.35 0.55 
P ude ds Palins evan aaddetcansadweaxte 0.06 0.06 
S ..cMdGEWhh .viwh eile. be OR} baad Su 0.23 0.05 


Low phosphorus in the cupola iron is to be expected 
in Germany. Sulphur has actually been reduced to 0.01 
when molding troubles have held the metal in the elec- 
tric furnace for an unusually long period. 

Cost tables in the original article indicate that the 
very low price of poor scrap enables such a process to 
compete with direct cupola melting. Current consump- 
tion averaged 160 kw.-hr. per ton of metal. 





Effect of Back Pressure on Oil Production 


In the study of the effect of regulated back pressure 
on oil production, the Bureau of Mines has found that 
Wells being produced under several pounds back pres- 
Sure are not declining as rapidly as other wells in the 
field. This investigation is of especial interest, as if 
it can be demonstrated that pressures up to 10 to 15 lb. 
can be carried on the wells without affecting the pro- 
duction, it will result in saving large quantities of gas, 
now wasted, by producing the wells at atmospheric 
pressure. 
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Timber Preservation Grows in Importance 


The increased demand for permanent timber struc- 
tures is shown in a recent report of the Service Bureau 


of the American Wood Preservers’ Association, Over 
2,400,000,000 board feet of timber for various purposes 
were pressure treated in 1921 by the 122 wood-pre- 
serving plants in operation throughout the United 
States, thereby surpassing the 1920 record by nearly 17 
per cent. Approximately equal amounts were treated 
with coal-tar creosote and with zinc chloride, the 
standard wood preservatives. To treat this wood 
51,375,360 Ib. of zinc chloride, with an absorption of 
4 Ib. per cu.ft., and 79,384,326 gal. of creosote, with an 
absorption of 5 to over 20 Ib. per cu.ft., were required. 

Ease of handling and the permanence of well-treated 
wood at low cost are given as the reason for the in- 
creased demand, 


Production of Phosphate Rock in 1921 


According to conservative estimates made by the 
United States Geological Survey from the incomplete 
returns available April 1, the quantity of phosphate 
rock sold in the United States in 1921 was about 1,968,- 
000 long tons, valued at $10,928,300, as compared with 
4,103,982 long tons, valued at $25,079,572, in 1920. 

The total production of Florida was approximately 
1,675,000 long tons, valued at $9,036,000. Tennessee 
followed with an approximate total of 293,000 long 
tons, valued at $1,892,300, which included a small quan- 
tity of brown rock from Kentucky. The Western 
States were reperesented by only one producer, and 
South Carolina dropped out entirely. 

The general business depression of 1921 is illustrated 
in the decline of the production of phosphate rock. 
The decrease in the selling price of agricultural 
products, combined with the high freight rates, pre- 
vented farmers from purchasing fertilizer, and the 
low rates of exchange discouraged exporters in the 
industry. 








Porosimeter Used in Ceramic Investigations 

The porosimeter developed in the studies of the oxi- 
dation of ceramic wares during firing, being conducted 
at the Columbus, Ohio, station of the Bureau of Mines, 
has proved a great aid in the control of the latter part 
of the burn, more especially for paving blocks where a 
low porosity is essential. A preliminary survey of the 
relation among porosity, vitrification and rattler test 
has been made. 


Production of Gypsum in 1921 

According to conservative estimates made by the 
United States Geological Survey from the incomplete 
returns available April 1, 1922, the quantity of gypsum 
mined in the United States in 1921 was approximately 
2,870,000 short tons, as compared with 3,129,142 tons 
in 1920. The combined value of the crude and calcined 
gypsum sold was approximately $20,820,000, as com- 
pared with $24,533,065 in 1920. 








Bureau of Mines Work on Bentonite 


Work has been completed at the ceramic experiment 
station of the Bureau of Mines, Columbus, Ohio, on ben- 
tonites, which are probably aggregates of alkaline 
hydrated silica and kaolinate. Some of their charac- 
teristics are conchoidial fracture, high colloidal content, 
high water of plasticity and drying shrinkages. Their 
burned color varies from light buff to brown. 
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OST sulphuric acid plants in America are re- 
M markably free from atmospheric pollution, when 

one considers the ease of escape of the gases 
and escape products of this industry. The long history 
of the atmospheric pollution question in the smelting 
industry is well known. The chemical industries have 
never been accustomed to such deliberate pollution since 
the early days of the old LeBlanc soda process. In 
the first place, the chemical plants are rarely in isolated 
places, where such wholesale pollution would be a 
temptation. In the second place, the very nature of 
the chemical industries makes the conservation and 
utilization of the polluting gases and escape products 
of pecuniary importance. The smelting industry, too, is 
now rapidly stamping out the fume evil. 

This does not mean that thoughtless, careless or even 
criminal pollution of the atmosphere never happens in 
the chemical industry. Probably no one could suc- 
cessfully maintain this. There will always be thought- 
less, careless or even criminal management, as well 
as workmen. It is inevitable, however, that the 
number of such operators will gradually approach a 
minimum. Nevertheless, it is just these few who give 
occasion to those who, from whatever motive, attack 
the industries of such a nature that atmospheric pol- 
lution is at all possible by them. It must be admitted 
that the operating management can at times become so 
absorbed in “production against time” that a “little” 
escape will be overlooked or even winked at. 

Most chemical companies, however, give this matter 
serious attention. Some of these maintain a staff to 
control their “escape” and reduce it to the utmost. 
In spite of such precautions, the growth in density of 
population makes this whole matter one of increasing 
concern. It is for the manufacturer to increase his 
vigilance against “escapes” and give more publicity to 
his real interest in the matter. 


CHEMICAL MANUFACTURERS NEGLECT PUBLICITY 


It comes as a shock when one is told, as the writer 
has been, by an officer of a state Board of Health, that 
chemical manufacturers have no interest in the health 
welfare of their men or community. This opinion was 
doubtless held in good faith and may even have been 
true of a few plants, for at one time it was more justi- 
fied than it is now. However, unless the writer’s 
observation has been misleading indeed, it does not 
represent the spirit of any great group of chemical 
manufacturers today. 

This allegation of non-acceptance of responsibility in 
the chemica] industry is probably due to the failure of 
manufacturers to realize the desirability of publicity 
on the subject. This neglect has been a mistake. 
Publicity, if sincere, eventually works for good and 


promotes public confidence. It works both ways too, 
for it will make it easier for the manufacturer to co- 
operate with government in such matters for the public 
good. The slogan, “The less legislation the better, 
other things being equal,” certainly holds true for 
business. Nothing would be worse than ill-advised or 
drastic legislation which ultimately would result from 
a state of ignorance and jack of mutual confidence 
on the side both of industry and the public. Litigation 
and injunction are all too frequent at the present time. 
Manufacturers, therefore, must take even more ad- 
vanced steps than heretofore. 


IMPORTANCE OF THE SULPHURIC ACID INDUSTRY 
TO THE PUBLIC 


The importance of conserving the sulphuric acid 
industry by helping it to eliminate its fume nuisance 
troubles which so frequently damage agricultural in- 
terests and antagonize urban ones speaks for itself. 
The elimination of fume nuisance is all the more neces- 
sary because of the very fact of this acid industry’s 
growing importance in chemical manufacture, in the 
pickling of iron and steel before finishing such products 
as wire, tin plate and galvanized products; its impor- 
tance in the refining of petroleum and, most of all, 
because of the quantity used, in the manufacture of 
superphosphate fertilizer for the development of agri- 
culture. 

The desirability of greater uniformity in fume 
nuisance legislation has been pointed out by Basker- 
ville. There is need of a better chemical knowledge 
of means of detecting fume escape and the extent of 
atmospheric pollution, to help plants defend themselves 
against polluting the neighborhood atmosphere, as wel! 
as against losses in production. Work is in progress 
on suggested improvements of current methods and 
certain investigational studies in this field are known 
to be under way, but greater publicity should be given 
to the experience of the industries with these methods 
for the benefit of industry as a whole. Satisfactory 
methods and standards are still uncertain matters. We 
should arouse comment, suggestion and criticism cal- 
culated to bring out every point of view and al! 
available assistance in the abating of fume nuisanc« 
near sulphuric acid and other plants. Before positive 
legislation is passed regarding the operation of such 
plants, it behooves the chemist, chemical engineer and 
manufacturer to anticipate such action and to furnish 
proper and adequate methods for establishing the 
standard to be adopted. 

The importance of sulphuric acid manufacture to 
agriculture and the arts:makes the public interested in 
conserving this acid industry. This does not warrant 
the industry in maintaining a nuisance by its escaping 
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fumes. In fact, the public will insist upon not being 
imposed upon and, therefore, as the population concen- 
trates in our Eastern and other manufacturing centers 
the problem must be handled with candor and expedi- 
tion. The acid maker must be a good citizen with 
his plant as well as individually. He cannot hope to 
rest long on his accomplishments like the Western 
smelter manager who once said that he had no more 
court troubles since he had been able to show that he 
had purchased the same fume-poisoned horse nearly 
two dozen times and each time from a different farmer 
upon whose premises it was alleged to have died from 
smelter fumes—a familiar form of graft known in the 
West as “smoke-farming.” 

Even when such acid plants have been unwisely 
placed, though they are not excused in law for creating 
a nuisance, we probably cannot insist upon their closure 
or removal. The less in such an event would be heavy 
and the community itself would suffer through loss of 
work for labor and through curtailed production. We 
must, therefore, meet the situation squarely in good 
faith and abate the nuisance entirely or at least reduce 
it to a minimum. 


WHAT CONSTITUTES A NUISANCE 


The public recourse to our courts of justice tends 
to hold in check a general pollution of the atmosphere 
or the creation of a general nuisance. What consti- 
tutes a nuisance in this country depends on the state 
in which the question arises. Baskerville has sug- 
gested that the ideal remedy would appear to lie in 
federal legislation controlling the industries, defining 
the term “nuisance” in connection with fumes from 
sulphuric acid manufacture and to what extent atmos- 
pheric poliution can be permitted without creating such 
a nuisance. Whether this can be accomplished in our 
present stage of development in this country is de- 
batable. As the situation now stands, the sulphuric 
acid industry in the United States is hampered by the 
varied interpretation in our courts of the term 
“nuisance,” 

To hold in check both the inefficient operator of 
such plants from running wild on the one hand and the 
unscrupulous lawyer from taking advantage of the 
present legal conditions on the other hand, it might 
very .well be that federal legislation would be the 
eventual recourse. 

The chaos in this country at present is readily under- 
stood when the decisions made in the different states 
regarding what constitutes a nuisance are reviewed. 
Local legislation appears in a hopeless situation. Bas- 
kerville’ has pointed out that New Jersey might have 
one interpretation while New York might have another 
and so on throughout the Union, ranging in interpreta- 
tion from one extreme to another. Decisions in Iowa, 
Massachusetts, Texas and Vermont held that a noxious 
trade may be a nuisance if it inflicts serious discomfort 
on people passing by on a public highway no matter 
how distant from the source of nuisance. On the other 
hand, the City of New York imposes a stipulated fine 
for creating a nuisance, but the fact that an order of 
arrest cannot be issued before one month from the 
date of initiation of nuisance, and this nuisance may 
continue until the end of the month, when the fine be 
assessed, makes the ordinance ridiculous. 

The United States appears far behind Great Britain, 
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for instance, in the uniform legislative control of escap- 
ing fumes from chemical plants. As early as Jan. 1, 
1864, a British Parliamentary act was in operation, vot 
stopping, but regulating, the amount of hydrochloric 
acid gas escaping into the atmosphere frem plants 
using the Le Blanc process. The act was to lapse in 
1868, but at that time it was made permanent. In 
1874 sulphuric acid wet process copper works were 
included, without pollution limits. Two years later a 
committee of alkali manufacturers was appointed to 
watch the proceedings of the Royal Commission, which 
was investigating noxious gases generally. In 1882 an 
enactment was made that industries manufacturing 
“chemical manure,” salt, nitric acid, sulphate of 
ammonia, chlorine and sulphuric acid, and those de- 
positing or discharging alkali wastes and creating 
nuisances from fumes, be added to the list of indus- 
tries to be inspected and regulated. The object of the 
act was to prevent damage to the health of the people 
in the neighborhood of such establishments. Since 
1898 the chief inspector has especially emphasized the 
sulphuric acid industry in his annual report due to the 
numerous complaints.’ 

The Alkali Commission, self-appointed, also assumed 
control in England of investigations on methods of 
analyses of these acid gases and fumes.’ 

The act of 1907 requires that the samples must be 
taken from the chimney just after the gases leave 
the Gay-Lussac tower. This obviously gives one 
source of information necessary in efficient operation, 
but leaks occurring before the chambers cannot be 
checked up readily, since the quantity of acid produced 
from the tonnage of sulphur or ore burned would have 
to be known to detect these leaks by using this method 
alone. The quantity of SO, and SO, escaping from the 
burner room or leaks in a Glover tower or the cham- 
bers, for instance, may be many fold greater than the 
SO, or SO, found in the chimney by such a govern- 
mental regulation inspection system. 

In Germany explicit uniform legislation does not 
exist. The usual requirement is that the gases from 
the Gay-Lussac towers shall not contain more than a 
certain proportion of SO, according to the locality. In 
some places in Prussia the gases may not contain more 
than 0.02 per cent SO, by volume as stated by Ingalls. 
Wislicenus points out that the danger of such regula- 
tions in the hands of local authorities is that politics 
may play too strong a hand in the proper exercise of 
controlling atmospheric pollution. 


WHAT FUME CONTROL COULD ACCOMPLISH 


It is evident that the control of fume escape from 
sulphuric acid plants is important from the following 
points of view, which illustrate what it would or might 
accomplish: (1) Betterment of health conditions in 
the neighborhood; (2) elimination of damage to vege- 
tation; (3) elimination of litigation; (4) improvement 
of production yields. 

The effect of these gases on the workmen is very 
difficult to ascertain. After a short time the men 
become accustomed to the effects of the gases and they 
appear no longer irritated by them. The ultimate effect 
on their health, however, is not known, since no study 





27. Soc. Chem. Ind., vol. 18, p. 681, 1889; vol. 19, p. 742, 1900; 
vol. 20, p. 893, 1901; vol. 21, p. 1135, 1902; vol. 22, p. 862, 1903; 
vol. 23, p. 784, 1904; vol. 24, p. 728, 1905. 
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appears to have been made thereon and the matter has 
been given little publicity, 

The good accomplished in Great Britain by acts of 
Parliament and by the Alkali Commission due to co- 
operation does not seem to have had its influence in 
America except to the extent it may have raised gen- 
eral commercial efficiency of operation. The appoint- 
ment of such a body or commission by manufacturers 
in this country, even if our legislative bodies do not 
take action, should result in the saving of large sums 
of money as well as eliminating litigation and friction. 
The good work of the Selby Smelter Commission car- 
ried out under the direction of the U. S. Bureau of 
Mines, in investigating the nuisance created by the 
Selby Smelter & Lead Co. of Contra Costa County, Cal., 
due to dust, SO, H,SO, fumes and SO, mainly, with 
small amounts of lead and arsenic compounds, was a 
valuable contribution. 


LOSSES IN ACID PLANTS 


We should not feel that this problem exists, how- 
ever, only among smelters. Sulphuric acid plants are 
more frequently concerned than in the past. That the 
fume problem from sulphuric acid plants is a real one 
may be deduced from the operation data of a certain 
sulphuric acid plant, which has recently been sued in 
court for damage done to surrounding farm lands. 
During the period from Jan. 1 to June 30, 1920 (in- 
clusive), 13,936 tons of chamber acid was produced. 
On the basis of sulphur burned, for the same period 
of time 902 tons sulphuric acid was lost. Therefore it 
was calculated that about 229 tons of sulphur may have 
been dissipated into the air through leaks in chambers, 
backfires in burners or through the exit flue. This was 
a percentage loss of 6.06 per cent on the basis of 
sulphur burned, or a pollution of the air to the extent 
of 5,046 lb. of SO, per day, or in the neighborhood of 
30,000 cu.ft. if all the loss followed this route. As a 
matter of fact, it is extremely improbable that high 
exit gas accounts for all this loss, although undoubtedly 
much did go this way. The loss at this plant is high, 
but not necessarily much above the average practice 
throughout the United States, though at most plants 
the loss is probably not due to any great extent to SO, 
escape. Thorpe’ states that the yield in practice from 
burning brimstone averages 96 to 98 per cent. 


EFFORTS AT AMELIORATION 


With respect to amelioration of SO, escape, smelter 
experience is suggestive. In some instances court rul- 
ings have regulated the extent of pollution by ordering 
curtailment of production so that the amount of SO, 
pollution may not exceed a specified quantity. Other 
plants have striven to keep down the ratio of SO, in 
the air by dissipation of gases by means of large stacks 
and by the use of the Wislicenus lattice-top smoke- 
stack.’ 

Chemical absorbents such as water, sulphuric acid, 
metallic oxides and hydroxides, dicalcium phosphate, 
silica gel, lime and limestone, moist scrap iron, charcoal 
and such materials have been suggested, but not ex- 
tensively put to practical use for rather obvious rea- 
sons. Because of the high dilution of the SO, gas, 
mechanical water concentrators have been suggested by 





‘Dictionary of Applied Chemistry, Vol. V, p. 327. 
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Wedge’ in addition to the chemical absorbents men- 
tioned above. 

Even if any one of the above were a commercial 
success, as the Tennessee cases undoubtedly are, 
smelter fume solution would not necessarily solve the 
sulphuric acid fume problem in its entirety. Enforce- 
ment of efficient operating practice would probably be 
more efficacious. 

Frequently bad operation appears to be the cause of 
excessive fume distribution over a community by a 
plant using SO, or SO, in some form. Even in effi- 
ciently operated plants, however, as indicated by the 
chief inspector’s report of the alkali works regulation 
acts, the fume problem assumes varying degrees of 
annoyance and has not been solved. Some plants in 
this country are so well managed that they are seldom 
if ever a nuisance. In operation a leak may escape 
notice of the employees, because they have become so 
accustomed to these odors, while the annoyance to per- 
sons outside of the plant may be considerable. There- 
fore the sense of smell cannot be relied on. Proper 
methods of control in the plant, able to detect any 
undue loss or escape of constituents, are essential in 
efficient operation of sulphuric acid plants. 

The analysis of the neighborhood atmosphere is 
necessarily the first consideration in any investigation 
of this kind. At present the iodine and KMn0O, 
oxidimetric and the alkalimetric methods are employed 
in attempts to detect and evaluate eacape of gases and 
check operation of plant. These methods, however, are 
known to be not as satisfactory as they should be. 


ACTIVE INTEREST AMONG CHEMICAL MANUFACTURERS 
IN THE FUME QUESTION 


The New Orleans meeting of the American Institute 
of Chemical Engineers furnished a good index of the 
keen interest of chemical producers in this whole ques- 
tion of atmospheric pollution from chemical sources. 
The discussion of the sulphuric acid fume problem at 
that meeting was one of the best discussions drawn out 
by a paper before the Institute for several years. Many 
ideas and points of view were brought out. The 
Institute appointed a committee to report upon the 
matter. Among the suggestions in the discussion of 
this subject in the Institute and the various meetings 
of its committee, a few should be mentioned to show 
the nature of the interest aroused. 

1. It was suggested that a co-operative committee of 
the chemical industries subsidized by the manufactur- 
ers would enable America to progress rightly in the 
question and assist in solving the fume nuisance not 
only from sulphuric acid plants but from all chemical 
industries evolving SO, and other noxious gases. If 
someone does not initiate this, it will come by bungle- 
some legislation; nothing can stop it. Therefore the 
sooner the question is met the greater convenience the 
chemical industries will be to the communities at large 
and the better will trouble with these communities be 
evaded. 

2. It was brought out that this whole problem is 
closely connected with that of industrial health hazards, 
which is receiving able attention. The economic and 
business relation to the community of this fume ques- 
tion makes it a broader one than merely health hazard, 
important as that matter may be. 





tEng. and Min. J., vol. 95, p. 628, 1913; J. Soc. Chem. Ind., vol. 
39, p. 370, 1920. 
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3. Attention was called to the experience at Duck- 
town, Tenn. No SO, was found with the SO, in the 
stack gases if the barium chloride absorption solution 
was boiled in the dark, upon an electric hot plate. An 
SO, concentration of 342 parts per million within 50 
yd. of the stack dropped to zero at 2 miles distance. 
The Selby Smelter Commission method was used in the 
6-liter samples rather than 24-liter samples. N/500 
iodine gave a sensitiveness of 0.18 part per million 
of SO.. 

4. The psychological and real estate trading features 
of complaints were brought out in cases where plants 
even moved into a wilderness and had towns subse- 
quently grow up adjacent, entirely dependent upon the 
industry. 

5. Damage to trees from sulphur derivatives in 
power plants’ stack gases due to sulphur in the fuel 
was pointed out from Cleveland and other cities. -The 
astoundingly great volumes of SO, in any metropolitan 
district from the sulphur in the coal consumed was 
also emphasized. 

6. It was pointed out that the problem should be 
solved rather than dismissed as excusable or unavoid- 
able. The public will not long stand for such an 
attitude. 

7. It was pointed out that enforced stoppage of pol- 
lution makes the manufacturer more attentive to pro- 
duction efficiency, and in spite of his initial protest and 
resistance, legislation eventually works out in many 
cases in his favor. The huge Tennessee sulphuric acid 
production is a case well in point, as is also the making 
of sulphuric acid from liquid sulphur dioxide at the 
Tacoma smelter. 


WORK OF THE COMMITTEE OF THE INSTITUTE 
OF CHEMICAL ENGINEERS 


Subsequent to this discussion at New Orleans, Presi- 
dent Wesson of the Institute of Chemical Engineers 
appointed a committee to take up the suggestions and 
make a report of action the Institute should take in 
the matter. This committee carried on active corre- 
spondence. Two of its members made long trips, one 
to Utah and the other to the Tennessee copper region. 
The committee gathered many data and many con- 
flicting suggestions. After 10 months’ work all prelim- 
inary disagreements were finally ironed out and such 
material as could be unanimously agreed to was 
presented to the Institute, where the report was unani- 
mously adopted and the committee discharged. 

This final report incorporated all of the essential 
suggestions of a preliminary tentative report, which 
was presented at the- Detroit meeting of the Institute," 
and that report was materially strengthened. All mem- 
bers of the committee took an active interest in its 
work, and it is believed that the report of the com- 
mittee constitutes the most advanced position taken by 
a body of chemists or engineers on the fume subject 
in this country. 

The matter of sulphuric acid plant fume was not the 
exclusive consideration, but the committee was selected 
entirely of men interested in this question, because 
the fume question from sulphuric acid plants has to 
do with our most fundamental acid industry. It is 
quite possible that further suggestions could have been 
adopted by the committee and still more advanced posi- 
tion taken. Nevertheless, the position taken is a 
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substantial one. There is now definitely on record the 
keen interest which manufacturing chemists possess in 
this matter, and the report of the committee places 
squarely upon the shoulders of the Manufacturing 
Chemists’ Association the responsibility for further 
advances and action in this matter. It is believed that 
that organization will not shirk its responsibility or 
ignore its part, since its members officially represent 
manufacturing organizations. 

It is particularly worthy of note that while there 
was strenuous difference of opinion among members of 
the committee as to modes of action, yet the reasonable 
attitude of every member, because of the keen interest 
in improving the situation for the benefit of both the 
public and the industries, resulted in the inevitable 
unanimous agreement upon the report. 


COMMITTEE REPORT 


Extracts from the report as adopted by the Amer- 
ican Institute of Chemical Engineers at its Baltimore 
meeting, December, 1921, follow. Its details will show 
more fully than any discussion could the real advances 
that were made by this committee: 


TO THE AMERICAN INSTITUTE OF CHEMICAL ENGINEERS: 
Gentlemen: Your committee begs leave to report: 
That we have confined our attention to atmospheric 

pollution by chemical manufacturing processes only. 

Your committee is aware of research being carried on 
by various investigators along the line of atmospheric 
pollution in connection with smelter fumes, and it urges 
these to proceed with the publication of their results at 
the earliest practicable date for the benefit of the chem- 
ical industry and the public. 

Your committee recommends that the Institute should 
stand for the principle that the public is not interested 
in the chemical efficiency of any particular chemical 
process liable at times of causing atmospheric pollution 
but only in the question as to whether it, the public, is 
in fact being injured. For instance, an arbitrary limit 
on the number of grains of SO, per cu.ft. in an exit 
gas means nothing unless taken in connection with the 
height of the exit above the surrounding country capa- 
ble of being injured, having clearly in mind that the 
essential factor is the actual concentration at the area 
of possible damage. Any contemplated legislation or 
regulations should be drawn up having these facts 
clearly in mind. 

We call to the attention of the Institute that, in the 
Anderson smelter case at Salt Lake City (as the most 
recent notable smelter case), the court recognized the 
conclusions of Dr. Swain’s committee’ as to facts of 
the limit of injury to vegetation by sulphur dioxide. 
This concentration was established by careful investiga- 
tion, such as that by Dr. O’Gara. The most notable 
conclusion thus established and accepted in court was 
that in order to produce injury to vegetation by sul 
phur dioxide it is necessary to have a concentration of 
at least one part per million by volume for a period of 
3 hours in contact with the plant under optimum con- 
ditions. Swain’s report states that the optimum condi- 
tions would be: “It is now conceded that there are four 
predominant factors which operate in this connection: 
(1) Humidity, (2) light, (3) temperature, (4) duration 
of exposure. 

“Of these four factors, that of the relative humidity 
of the atmosphere is perhaps the most important. The 
concentration of sulphur dioxide, which is necessary to 
produce markings on the less resistant plants when the 
relative humidity is very low, is seven or eight times 
that which is necessary if the humidity is very high. 

Light is also one important factor. During the 





*Report of Dr. Robert E. Swain as Commissioner of the 
United States District Court for the District of Utah in the case 
of John A. Anderson et al., plaintiffs, vs. American Smelting & 
Refining Co. and United States Smelting & Refining Co., defend- 
ants. his report dated Feb. 28, 1921, and addressed to the Hon. 
Tillman D. Johnson of the United States District Court, Salt 
Lake City, Utah. 

See also CHeM. & Mer. EnG., vol. 22, No. 25, p. 1145, June 23, 
1920: vol. 24, No. 11, pp. 459 and 463, March 16, 1921; vol. 24, 
No. 16, p. 709, April 20, 1921. 
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night-time plants require much higher concentration of 
sulphur dioxide to produce typical markings than they 
do in daylight, other conditions being constant. 

Temperature is a third factor, but of importance only 
in that a temperature of 5 deg. C. is a necessary opti- 
mum condition. “It is now generally conceded 
that a concentration of at least one part per million 
over a period of 3 hours is necessary to produce 
undoubted injury to the most sensitive crops.” 

The committee urges that all chemical manufacturers 
recognize the far-sighted policy of settling promptly 
and out of court all just claims, and fight to the limit 
all unjust claims because of the far-reaching damage 
which may result not only to themselves but to the 
entire industry by precedents accidentally established 
through erroneous court decisions. 

We recommend to the attention of the Institute and 
to operating engineers and manufacturers the extensive 
studies made in the various smelter fume cases of the 
country, that much suggestive help and guidance may 
be obtained as a result of earnest and exhaustive 
research on the subject, and that the trend of court 
opinion and decision in these cases may be obtained 
not only in regard to atmospheric pollution in general, 
but particularly in regard to sulphur dioxide and sul- 
phuric acid fumes. A partial list of sources of infor- 
mation in this field is as follows: 

1. Report to Supreme Court of the United States— 
October Term, 1914. State of Georgia, plaintiff, vs. Ten- 
nessee Copper Co. and the Ducktown Sulphur, Copper 
& Iron Co., Ltd. By J. T. McGill of Vanderbilt Uni- 
versity. 

2. Report to Supreme Court of the State of Cali- 
fornia in and for the County of Solano, 1915. People 
of the State of California, plaintiff, vs. Selby Smelting 
& Lead Co. United States Bureau of Mines Bulletin 
98, Report of Selby Smelting Commission. 

3. Report to United States District Court of Utah, 
Feb. 28, 1921. John A. Anderson et al., plaintiffs, vs. 
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American Smelting & Refining Co. and the United 
States Smelting & Refining Co. By Dr. R. E. Swain 
of Leland Stanford University acting as commissioner 
of the court. 

Your committee is glad to report, as an evidence of 
the widespread interest in the problem of atmospheric 
pollution, that the advisory committee on atmospheric 
pollution of the Meteorological Office of the British Air 
Ministry in London have written through their super- 
intendent, Dr. A. S. Owens, to Dr. Charles Baskerville 
of your committee, discussing his work on the detection 
of sulphur dioxide and offering to co-operate on any 
program which your committee or the Institute might 
inaugurate, to save time from overlapping of effort. 


As an indication of the real interest of this com- 
mittee in the problem, it needs only be mentioned that 
of the committee members, Henry Howard was for- 
merly of the Merrimac Chemical Co., and now of the 
Grasselli Chemical Co.; A. M. Fairlie is consulting 
chemical engineer to the Tennessee Copper Co. in sul- 
phuric acid development at Copperhill, Tenn.; C. B. 
Clark is in charge of fume problems of the General 
Chemical Co.; A. E. Marshall is consulting chemical 
engineer and former manager of the Davison Chemical 
Co., Curtis Bay, Md., for many years experienced with 
British practice; the late Charles Baskerville was 
chairman of the committee on occupational diseases 
of the American Chemical Society; A. B. Conner is 
chemical engineer of the Dettoit Chemical Co.; James 
R. Withrow, chairman, is in charge of the investiga- 
tions of the sulphuric acid fume problem work of the 
Engineering Experiment Station of the Ohio State 
University. 





Sulphur, Pyrites and Sulphuric Acid 
in 1920 and 1921 


The quantity of sulphur produced in 1920—1,255,249 
long tons—was the largest produced in any year except 
1918, when the output reached 1,353,525 long tons, 
according to the United States Geological Survey. The 
shipments in 1920, amounting to 1,517,625 long tons, 
exceeded those of any other year. Two mines in Texas 
and one each in Louisiana and Nevada furnished all 
the sulphur produced in this country in 1920. The 
value of the shipments in 1920 is estimated at $30,000,- 
000. The sulphur produced in 1921 amounted to 1,879,- 
150 long tons, which is about one-third more than was 
produced in 1920. On the other hand, the shipments 
in 1921 were nearly one-third less than in 1920, 
amounting to only 954,344 long tons, as against 1,517,- 
625 long tons. It is therefore evident that large stocks 
of sulphur are now on hand. In 1920 and 1921, as in 
former years, more than 994 percent for the sulphur pro- 
duced in this country came from Texas and Louisiana. 

The exports of sulphur in 1920 amounted to 477,450 
long tons, valued at $8,994,350, and in 1921 to 285,762 
long tons, valued at $4,524,788, according to records of 
the Bureau of Foreign and Domestic Commerce of the 
Department of Commerce. It is therefore apparent 
that the exports of sulphur decreased about two-fifths 
in 1921 and that there was a drop in value of $3 a ton 
from 1920 to 1921. The imports of sulphur dropped 
from 136 long tons in 1920 to 50 long tons in 1921, and 
the value decreased about $7.50 per long ton. 


PYRITES 
The production of pyrites in 1920 was 310,777 
long tons, valued at approximately $1,597,000. This 
quantity was almost twice that produced in 1921— 
157,118 long tons—estimated to be worth about $700,- 


000. In 1920 California led in production, contributing 
128,114 long tons, which was only a few hundred tons 
less than in 1919, and 98,252 long tons in 1921. The 
average value per ton for the total pyrites produced in 
the United States was somewhat less in 1921 than in 
1920, being about $5 for 1920 and $4.45 for 1921. 

The reports received from producers indicate that 
the market for pyrites has been very poor for the last 
2 years, because the manufacturers of sulphuric acid, 
who have heretofore been the principal purchasers of 
pyrites, are now using more native sulphur, which is 
not only cheaper but more easily handled. The slack 
market is also reflected in the imports of pyrites, which 
fell off about one-third in 1921 from those in 1920. The 
imports in 1920 amounted to 332,606 long tons, valued 
at $1,660,832. About 200,000 long tons came from 
Spain, 100,000 long tons from Canada, and small 
quantities from France, Cuba, Chile and Hongkong. 
The imports in 1921 amounted to 216,229 long tons, 
valued at $818,852. The price per ton of the imported 
ore was about $1 less in 1921 than in 1920. 


SULPHURIC ACID 


Sulphuric acid was produced in thirty states in 1920 
to the amount of approximately 5,600,000 short tons, of 
50 to 66 deg. Bé. computed as 50 deg. Bé. acid. The 
estimated value of this acid is $59,000,000. Production 
of the stronger acids amounted to 502,970 short tons, 
valued at approximately $10,600,000. Figures relative 
to the production of sulphuric acid in 1921 will be com- 
piled by the Bureau of the Census. 

Records of the Bureau of Foreign and Domestic 
Commerce show that 14,494 short tons of sulphuric 
acid, valued at $738,188, was exported from this 
country in 1920, and 5,409 short tons, valued at $87,979, 
was imported. 
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Studies in the Carbonization of Coal: 
Characteristics of Low-Temperature Coal Tar* 





A Continuation of the Study of the Composition of a Commercial Low-Temperature Tar—The Nitrogen 
Bases, Alcohols, Sulphur Compounds, Saturated, Unsaturated and Aromatic Hydro- 
carbons—Review of the Results Obtained by Previous Investigators 


By JEROME J. MORGAN and ROLAND P. SOULE 


Department of Chemical Engineering, Columbia University 





report, which was published in CHEMICAL & 

METALLURGICAL ENGINEERING for May 17, 1922, 
pp. 923 ff., the authors outlined a scheme for the exam- 
ination of low-temperature tars and compared the com- 
position of a commercial tar (Carbocoal) with that of 
coke-oven and gas works tars. In the present install- 
ment, the nitrogen bases, alcohols, sulphur compounds 
and hydrocarbons present in low-temperature tar are 
given detailed discussion similar to that accorded the 
phenols in the previous paper. 


The Nitrogen Bases 


Percentage of Bases. The percentages of bases in 
low-temperature tar were determined in four of the five 
phenol-free fractions of the tar distillate by a gravi- 
metric method similar to that used for the tar-acids 
(ef. Fig. 1). Since the quantity of bases contained 
in the first fraction (20-173 deg.) was too small for 
quantitative extraction with 20 per cent sulphuric acid, 
however, recourse was taken to a titration method, 
using methyl orange as indicator.” 

The results of these analyses are recorded in Fig. 
7, where the percentages of bases in each tar-fraction 
are plotted against the average boiling point of that 
fraction during distillation. The rapid rise of this 
curve indicates that the pitch probably contains a 
greater quantity of these compounds than the distillate. 

Examination and Classifications. The crude tar-bases, 
recovered and purified as indicated in Fig. 1, formed a 
non-viscous, dark brown liquid mixture with a strong 
odor of pyridine. Having ascertained that the decom- 
position resulting was negligible, a sample was rapidly 
distilled to dryness to obtain a clear distillate for the 
later tests. 

The bases showed a negative carbylamine reaction, 
and with nitrous acid evolved insufficient nitrogen to 
be measured. Primary bases could therefore be present 
only to a negligible extent. A saturated solution of 
sodium nitrate precipitated a mixture of nitrosamines 
from a hydrochloric acid solution of the bases. After 
purification their nature was verified by the Lieber- 
mann and diphenylamine reactions. The tests were 
both pronounced, and demonstrated the presence of 
secondary amines. 

Hinsberg’s benzene-sulphonyl-chloride method was 
used to separate the secondary from the tertiary 
bases. A precipitate of sulphonamides was formed, 


| "report, NOTE: In the preceding section of this 





*Condensed from a thesis presented by Roland P. Soule in 
partial fulfillment of the requirements for the degree of Doctor 
of Philosophy in the Faculty of Pure Science of Columbia Uni- 
versity in the City of New York. 
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which was completely insoluble in alkali. On acidifica- 
tion, 80 per cent of the sample passed into the acid 
layer. The Carbocoal bases, therefore, contained no 
primary, about 20 per cent secondary, and 80 per cent 
of tertiary bases. The purified tertiary bases recov- 
ered by this method and the sulphonamides prepared 
from the secondary bases rapidly reduced a 1 per cent 
aqueous solution of potassium permanganate, indicat- 
ing unsaturation. 

Fractionation and Specific-Gravity Determinations. 
The density of the mixture.of low-temperature bases 
was 0.993, and that of the high-temperature bases was 
1.060 at 15.5 deg./4 deg. C. Comparative fractional 
distillations showed that the bases from low-tempera- 
ture tar are lacking in any preponderant single com- 
ponent analogous to quinoline in the high-temperature 
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FIG. 7—RELATION OF BOILING POINT OF TAR 
FRACTIONS TO PERCENTAGE OF BASES 
CONTAINED IN EACH 
bases. Following the practice employed with the tar- 
acids, the bases were re-fractionated with a 10-in. 


Vigreux column, and six fractions obtained in each 
case. The specific gravities of the fractions, deter- 
mined after drying over solid potassium hydroxide, are 
plotted in Fig. 8 against the corresponding average 
boiling points (determined graphically). These curves 
demonstrate that the low-temperature pases are in 
general quite different in composition from those in 
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ordinary coke-oven and gas-works tar. This is con- 
trary to the case of the tar-acids (Fig. 6). 

The smallest difference in density between the low- 
and high-temperature bases occurs in the low-boiling 
fractions. The first fraction of the low-temperature 
bases had a strong odor of pyridine, and was the only 
fraction appreciably soluble in water. With a-dinitro- 
chlorbenzene it showed the characteristic red-violet 
color of the pyridine derivative. In common with ordi- 
nary tar, therefore, low-temperature tar contains some 
pyridine. 

In the distillates between 230 and 260 deg. the densi- 
ties of the bases are about 0.07 lower than those of 
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FIG. &8—BOILING VS. SPECIFIC GRAVITY 
OF BASES 


the corresponding fractions of the quinoline-containing 
high-temperature bases. This difference indicates in 
the low-temperature bases a greater degree of hydro- 
genation of the nucleus, the presence of aliphatic 
side-chains of higher molecular weight, or both. Such 
compounds are exemplified by point a, N-methyl- 
tetrahydroquinoline and by point b, 2 methyl, 3 ethyl, 
1:4:5:6 tetrahydropyridine. Since unsaturated bases 
are also present, compounds of the type of dihydro- 


quinoline may occur in the mixture. 
Average Molecular Weights. The relative” molec- 
ular weights of the various fractions of low- and 


high-temperature bases were determined by the ordi- 
nary Beckmann cryoscopic method, using benzene as 
the solvent. It was found that as the boiling points of 
the fractions increase the difference between the re- 
spective molecular weights varies in much the same 
fashion as the difference in specific gravity ‘Fig. 8), 
the maximum variation being 15 to 20 in the middle- 
boiling fractions. Hence the lower densities of the 
Carbocoal bases seem chiefly ascribable to the presence 
of aliphatic sidechains of molecular weight higher 
than those of the higher-temperature bases. This con- 
clusion gains weight from a consideration of the 
analogous relationships between the principal hydro- 
carbons of low- and high-temperature tars discussed 
below. 

Previous Investigations. Jones and Wheeler’ were 





“Pyridine bases are slightly associated in benzene solution. 
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unable to obtain more than traces of nitrogen bases in 
the small amount of tar at their disposal. Parr’ re- 
ported an average of 0.23 per cent of “amines” on the 
basis of the crude, dry tar in the fractions boiling 
below 260 deg. C. Gluud” announced 0.46 per cent of 
“pyridine” in the Lohberg coal tar mentioned above 
(Table Ii). These investigators did not interest them- 
selves in the nature of the bases. 

Pictet’ found 0.2 per cent of bases in the “vacuum 
tar” of Montrambert coal. He reported primary amines 
to be present, and identified the fraction 198-203 deg. 
as a mixture of toluidines. Pyridine and other tertiary 
amines appeared to be absent. Ultimate analysis of 
the picrates of the higher fractions showed them to be 
the dihydro-derivatives of quinoline and iso-quinoline. 
The significance of the absence of tertiary bases in this 
tar and their presence in low-temperature tar is dis- 
cussed in the section on secondary carbonization 
reactions. 


Alcohol and Sulphur Compounds 


Alcohols. A sample of the low-temperature distillate 
freed of tar-acids and bases was boiled with metallic 
sodium, but no evolution of hydrogen or loss in weight 
cf sodium was observed. Alcohols are therefore absent. 
Pictet’? found 2 per cent of alcohols in “vacuum tar.” 
The lowest-boiling component proved to be hexahydro- 
p-cresol; the others were isomers of monatomic 
phenols, a mixture of which they yielded on simple 
standing for a month. No other investigator has re- 
ported alcohols in low-temperature coal tars. 

Sulphur Compounds. Hydrogen sulphide was deter- 
mined (0.08-0.1 per cent) in the first two fractions of 
the low-temperature distillate, but most of this com- 
pound is to be found in the gaseous and aqueous prod- 
ucts of distillation. A negative phenylhydrazine test 
showed the absence of carbon disulphide. Thiophene 
is indeterminate by the indophenine, thallin and mer- 
curie salt tests in the presence of the large proportion 
of unsaturated hydrocarbons, which cannot be removed 
alone. No analyses of sulphur compounds are reported 
in the literature. 


The Saturated Hydrocarbons 


Examination of the Hydrocarbon Mixture. The 
neutral oils remaining after the extraction of the tar- 
acids and bases constitute the hydrocarbons of low- 
temperature tar. When freshly distilled, the lower 
fractions are pale yellow and the higher fractions 
amber colored. After standing for several weeks, all 
of the fractions become quite black in color, and de- 
posit on the walls and bottoms of the bottles a thin, 
black coating. This is evidently due to the spontaneous 
polymerization or oxidation of a very small portion 
of the unsaturated compounds present, and is more 
marked in the lower than in the higher fractions. The 
density of fraction 20-173 deg. increased 0.012 on 
standing for 4 months. 

The specific gravity of the total mixed hydrocarbons 
in the fresh distillate was found to be 0.891 at 25 
deg./4 deg. as opposed to 1.028 of the coke-oven hydro- 
carbons distilled under similar conditions. Fractional 
distillation of the Carbocoal hydrocarbons shows the 
presence of no preponderant single compound such as 
the naphthalene of high-temperature tar. Since only 
a few very fine flakes of white crystals could be ob- 
tained in fractions cooled to —30 deg. C., only traces 
of solid aromatic hydrocarbons, such as naphthalene 
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or anthracene, can be present in the low-temperature 
tar. 

Composition of the Mixture: Separation of the 
Classes of Compounds. All fractions of the hydrocar- 
bons from low-temperature tar instantly reduced a 1 
per cent aqueous solution of potassium permanganate, 
and rapidly decolorized a solution of bromine in chloro- 
form. Unsaturated hydrocarbons were therefore 
present in considerable quantity. Means for the quali- 
tative detection of the other classes of components are 
lacking, however. Previous investigators have reported 
in low-temperature tars the following groups of hydro- 
carbons, listed in the order of their chemical activity: 

1. Unsaturated (olefinic and cyclic). 

2. Aromatic (liquid). 

3. Naphthene (saturated cyclic). 

4. Paraffine (liquid and solid). 

Determination of the Percentage of Paraffine Pius 
Naphthene Hydrocarbons in the Neutral Residues. 
This analysis was accomplished by the treatment of 15 
to 20 g. samples with 75 c.c. of 98 per cent sulphuric 
acid.” Each sample was agitated for half an hour in 
a glass-stoppered separatory funnel, and the weight 
of the residual oils determined. The results were cor- 
rected for polymerization” of the unsaturated hydro- 
carbons by a method based on redistillation of the 
residual saturated oils and subtraction of a quantity 
equivalent to the weight of the dissolved polymers. 
All determinations were made in duplicate, and the 
means of the closely agreeing values are plotted in 
Fig. 2. The percentage of saturated hydrocarbons thus 
obtained (13.9 per cent) is much lower than any previ- 
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FIG. 9—SP.GR. OF SATURATED HYDROCARBONS 


ously reported (Table II). This is explained in the 
section on secondary carbonization reactions. 
Estimation of the Naphthenes. The indices of re- 
fraction and specific gravities of the redistilled satu- 
rated hydrocarbons were determined. Fig. 9 shows 
that the graphical relation between the densities and 
boiling points of these residual oils offers a method 
of approximating the proportions of paraffines and 
naphthenes. The densities plotted for the naphthenes 





_ *H. G, Evans, J. Soc. Chem, Ind., vol. 38, p. 402T (1919); F. B. 
Thole, ibid., vol. 38, p. 39T (1919). 

“B. T. Brooks and Irwin Humphrey, J. Am. Chem Soc., vol. 
10, p. 822 (1918). 
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are those reported” for hydrocarbons of formula C,H, 
isolated from crude petroleum. It is apparent that the 
position of the Carbocoal curve between the naphthene 
and paraffine curves may be used as a basis of esti- 
mating the proportions of these groups of hydrocarbons. 
No great accuracy can be claimed for such an approxi- 
mation, since the densities of the naphthenes vary 
slightly according to the nature of the hydrocarbon, 
although they are much less erratic than the corre- 
sponding indices of refraction. Representative values 
were selected, however, and it is believed that a fair 
picture may thus be obtained of the composition of the 
saturated hydrocarbons from low-temperature tar. The 
distillate thus contained 8.8 per cent naphthenes and 
5.1 per cent paraffines. 

An interesting sidelight on the nature of these hydro- 
carbons from low-temperature tars is given by a com- 
parative examination of oils of the same boiling point 
from crude petroleum. A _ kerosene from the mid- 
continental field was washed thoroughly a number of 
times with oleum until no test was given for unsatura- 
tion. The water-white oil thus obtained after washing 
with alkali and redistilling possessed the same fragrant 
odor as the saturated hydrocarbons. The refractive 
indices and specific gravities (cf. Fig. 9) of the frac- 
tions of this refined kerosene reveal a striking simi- 
larity between these two groups of oils, one obtained 
from coal and the other from petroleum. 

Previous Investigations. Previous investigators have 
interested themselves primarily in the qualitative study 
of individual compounds. Fischer and Gluud” cooled 
a dilute acetone solution of the oils to about —70 deg. 
C. with liquid air. They estimated that the “benzine” 
fraction (below 200 deg.), the “illuminating oil” frac- 
tion (200-300 deg.), and the “lubricating oil” fraction 
(above 300 deg.) each contained 10 per cent of paraf- 
fines. The paraffines boiling between 200 deg. and 
300 deg. were liquid (C,H, to C,H,,) and those in 
the higher fractions were solid (C,,H, to C,,H,,). 

Ultimate analysis has been employed by other in- 
vestigators for the same purpose. Jones and Wheeler’ 
reported a mixture of naphthenes with a small quan- 
tity of paraffines in the saturated fraction 35-125 deg. 
C. of their low-temperature tar, but concluded from 
the high percentages of carbon in the fractions boiling 
between 150 and 300 deg. that they “must consist of 
naphthenes only, or, what is less likely, of mixtures 
of paraffines with hydrocarbons richer in carbon than 
the polymethylenes.” Solid paraffines (C,H, and 
C,,H,,) were crystallized from the fraction 200-260 deg. 
at 30 mm. 

Pictet’ examined the six fractions of “vacuum tar” 
obtained between 135 and 285 deg. after extraction 
with liquid sulphur dioxide. and reported all to have 
the general formula of the naphthenes. He was able to 
identify the hexahydro-derivatives of mesitylene and 
durene. The only solid hydrocarbon found was a naph- 
thene, melene (C,,H,,). 


The Non-Saturated Hydrocarbons 


The unsaturated and aromatic hydrocarbons con- 
stitute the second largest group in the low-temperature 
tar. The distillate contains 41.5 per cent of these 
compounds, while the tar-acids amount to 42.7 per cent. 





»*C. F. Mabery, Proc. Am. Acad, Arts and Sci., vol. 40, p. 323 
(1914); Markownikoff and Ogloblin, Berl. Ber., vol. 16, p. 1873 
(1883) : Konowaloff, Chem. Z., vol. 14, p. 113 (1890). 

“F Fischer and W. Gluud, Ges. Abhandl., vol. 2, p. 295 (1917) ; 
vol. 3, p. 39 (1918). 
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The low density and congealing point of the total 
hydrocarbon mixture point to the absence of ordinary 
solid aromatic hydrocarbons and to the preponderance 
of the unsaturated components. The specific gravities 
at 20 deg./4 deg. of the non-saturated fractions were 
calculated, as shown in Fig. 10, from the densities of 
the total neutral oils and of the saturated hydrocarbons, 
and from the known percentages of saturated hydro- 
carbons in the neutral oils. The curve thus obtained 
is too high for the densities of the olefines, and indi- 
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FIG. 10—SPECIFIC GRAVITIES OF HYDROCARBONS 
FROM LOW-TEMPERATURE TAR 






































cates that the unsaturated hydrocarbons are cyclic in 
character. 

Recovery of the Non-Saturated Hydrocarbons. The 
only method that appears to offer a means of recover- 
ing the non-saturated (unsaturated and aromatic) 
hydrocarbons comparatively free from naphthenes and 
paraffines is extraction with liquid sulphur dioxide. 
Although the fraction 20-173 deg. is miscible with this 
solvent” in all proportions at —35 deg. C., the separa- 
tions accomplished are sharper and more specific in 
hydrocarbon mixtures of high molecular weight. While 
non-saturated hydrocarbons can be recovered in this 
manner, doubt must be cast on their purity, therefore, 
because of the variation in the effect of the solvent 
throughout the wide range of compounds involved. In 
particular it is to be expected that the lower fractions 
will be found admixed with a portion of the naphthene 
and paraffine hydrocarbons. 

Using a ratio of three parts by volume of oil to 
five parts of liquid sulphur dioxide and the apparatus 
and method described by Bowrey,” a hydrocarbon mix- 
ture constituting a representative sample of the com- 
bined fractions was resolved into two parts; an extract 
containing the non-saturated and a small quantity of 
low-boiling saturated hydrocarbons, and a residue com- 
posed principally of saturated hydrocarbons. 

Examination of the Non-Saturated Hydrocarbons. 





=Cf. R. J. Moore, J. C. Morrell and G. Bgloff, Met. & CHem 
Ene., vol. 18, p. 396 (1918). 

™S. E. Bowrey, J. Inst. Pet. Tech., vol. 3, p. 287 (1917); Chem 
Trade J., vol. 60, p. 426 (1917) 
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The oils recovered from the sulphur dioxide layer were 
washed with alkali and subjected to three very 
slow fractionations with a Vigreux head. The distil- 
lates were water-white at first, but after exposure to 
the atmosphere for only a few minutes became amber 
colored; the higher fractions showed a violet fluores- 
cence. All fractions could be distilled at atmospheric 
pressure with only slight decomposition. The specific 
gravities and indices of refraction of the seventeen 
fractions collected were determined. Fig. 11 shows 
these specific gravities, both observed and calculated, 
plotted against the average boiling points of the re- 
spective fractions. 

It was expected that admixture with saturated hydro- 
carbons would cause the observed values in the lowest- 
boiling fractions to fall below those calculated. The 
calculated curve is too incomplete to establish this 
point, but the “vacuum tar” data also plotted in the 
figure show the same effect. Although it is very prob- 
able that low-boiling saturated hydrocarbons were 
present in this extract, the large number of fractiona- 
tions to which they were subjected would be effective 
in eliminating most of them from the restricted 
fractions selected for analysis as chemical individuals. 

The striking resemblance between the non-saturated 
hydrocarbons from low-temperature tar and “vacuum 
tar” extends to the respective refractive indices and 
average molecular weights, which were determined in 
selected fractions by the usual Beckmann cryoscopic 
method. The close agreement between the physical 
constants of these hydrocarbons shows that the non- 
saturated compounds from the former apparently be- 
long in general to the same class of cyclic, unsaturated 
hydrocarbons described by Pictet.’ In this series he 
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was able to identify dihydro-m-xylene, dihydromesity- 
lene, dihydroprehnitene and hexahydrofluorene. The 
higher-boiling members of the series have from three 
to five double bonds (basis of molecular refraction), 
and are apparently polycyclic. No aromatic hydrocar- 
bons were detected. 

Aromatic Hydrocarbons in the Non-Saturated Oils. 
The very low congealing temperatures of all of the 
fractions demonstrate the absence of solid aromatic 
hydrocarbons of the type occurring in ordinary high- 
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temperature coal tar. Evidence also is not lacking to 
indicate that no considerable percentage of liquid 
aromatic hydrocarbons can be present. The densities 
and indices of refraction of the non-saturated hydro- 
carbons are notably lower than the corresponding 
constants of aromatic hydrocarbons of the same boiling 
point. Moreover, close conformity has been demon- 
trated between the physical properties of the non- 
saturated hydrocarbons of Carbocoal tar and a series 
of unsaturated, cyclic compounds among which no 
aromatics were detected. 


Summary 


(1) A commercial low-temperature tar has been 
compared with coke-oven and gas-works tars. The 
density and “free carbon” content of the crude, dry 
tars and the density, “free carbon” and air melting 
point of the pitches remaining after fractional dis- 
tillation under similar conditions have been determine?. 
The values for the low-temperature tar have been 
shown to be notably lower than the corresponding fig- 
ures obtained for the coke-oven and gas-works tars. 
The fractionation curves of the three tars, however, 
are very similar. 

(2) The phenols have been extracted from each frac- 
tion and estimated gravimetrically. The percentages 
of phenol and the cresols have been found by methods 
involving nitration and the determination of specific 
gravities and freezing points. Derivatives of the 
naphthols are present, but a- and 8-naphthol are absent. 

(3) The percentage of phenols in low-temperature 
tars increases with the yield of tar from the coal car- 
bonized, the quantity of non-phenolic oil remaining 
relatively constant. In general, coals of the highest 
volatile content yield the most phenols. 

(4) The nitrogen bases are 80 per cent tertiary, 20 
per cent secondary, and contain no primary compounds. 
Both types show unsaturation. No preponderant com- 
pound is present. Pyridine has been detected in the 
first fraction, but the higher boiling bases differ from 
those in ordinary coal tar in that they have lower 
densities and higher molecular weights. These differ- 
ences are ascribed to the presence in the low-tempera- 
ture bases of partly hydrogenated nuclei and of 
side-chains longer than those characterizing high- 
temperature bases. 

(5) Contrary to the “vacuum tar” of Pictet, low- 
temperature tar contains no alcohols. 

(6) Hydrogen sulphide is present in the lowest frac- 
tions, but carbon disulphide is absent. Thiophene is 
indeterminate in the presence of unsaturated hydrocar- 
bons, which can not be removed. 

(7) The neutral oils derived from low-temperature 
tars are characterized by low density and viscosity, 
and by the absence of more than traces of compounds 
solid above —30 deg. C. No single hydrocarbon 
preponderates in quantity. Unsaturated hydrocarbons 
are present, and on standing cause darkening and 
gradual increase in density of the oils. By the use of 
98 per cent sulphuric acid, the saturated and non- 
saturated hydrocarbons have been separated. Correc- 
tion is made for polymerization. The proportion of 
napthenes has been determined from the specific gravi- 
ties of the residual saturated hydrocarbons. 

(8) The non-saturated hydrocarbons recovered by 
liquid sulphur dioxide have been shown by determina- 
tions of density, index of refraction and molecular 
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weight to belong to the same series of cyclic unsatu- 
rated hydrocarbons as those occurring in “vacuum 
tar.” Solid aromatic hydrocarbons are absent; liquid 
aromatic hydrocarbons can be present only in traces. 
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A Study of the Effect of Impurities 


on Storage Batteries* 


By HELEN C. GILLETTE 
Research Laboratory, Prest-O-Lite Co., Inc. 





HE increasing use of storage batteries for start- 

ing and lighting of automobiles augments the im- 
portance of knowing more of both the theoretical and 
practical functioning of the cell. Among other factors, 
the necessary purity of materials to insure capacity is of 
prime importance to the manufacturer. Also, since 
the introduction of foreign materials in the adjustment 
of electrolyte during the service of the cell is not an 
impossibility, the magnitude of the effect of this intro- 
duction has been a source of annoying doubt, even 
though experience abetted by theory has compiled a 
generous number of proverbs as to the harmful effect of 
traces of “impurities.” 

The literature contains frequent references to the 
injurious effect of foreign materials, but specific data 
are lacking. The acids nitric, hydrochloric and acetic 
attack the structure of the plate, but the concentrations 
at which these acids are harmful have not, to the 
writer’s knowledge, been previously published. Of the 
metals, the most concrete reference is in “Accumula- 
tors,” by Dolzalek, in which it is stated that those 
metals existing in more than one valence and which are 
above lead in the electromotive series cause an abnormal 
loss of capacity on standing. Those metals which are 
below lead plate out on the negative electrode, resulting 
in local action and the rapid discharge of that plate. 
Vicarey’ has done considerable work on the detrimental 
effects of ammonia, and advises the manufacture of 
storage batteries at points as far distant from human 
habitation as possible, to eliminate this deleterious gas. 
With the present-day experience in the frequent use of 
ammonium salts in plate manufacture, the conclusions 
of Vicarey are but of amusing historical interest. 


STANDARDIZATION OF CELLS 


In interpreting data upon storage cells it must be 
remembered that lead cells cling tenaciously to individ- 
ual rights of performance. This is especially true with 
reference to capacity and rate of self-discharge. There- 
fore, in order to distinguish the effect of the added 
impurity with greater certainty from the idiosyncrasies 
of the individual cells, the latter were put through pre- 
liminary cycles of charge and discharge until the 
ampere-hour output had attained a constant and char- 
acteristic value. This established the history of the 
cells prior to their employment in the test and prevented 
the use of abnormal cells. The standardization of each 

*A portion of data incorporated in thesis for M.S. degree at 
Purdue University in a paper read and presented at the forty-first 
general meeting of the American Electrochemical Society at Bal- 
timore, April 27-29, 1922. 


iTrans., Faraday Society, 


1905, vol. 1, p. 271; 1906, 
p. 222. 


vol. 2, 





982 CHEMICAL AND METALLURGICAL ENGINEERING 


test cell was the more important because it was imprac- 
ticable to allot more than two cells to each combination 
owing to the number of combinations studied. In spite 
of the limited number of cells, the observations are 
therefore considered substantially indicative, but are 
not presented as quantitatively final in every case. 


CONTAMINATING AGENTS 


In each series two uncontaminated cells were in- 
cluded, making eighteen cells in all, from which the 
average capacity and life of the entire group of bat- 
teries could be very reliably determined. The metallic 
impurities used were antimony, arsenic, cadmium, iron, 
magnesium, manganese, mercury, nickel, platinum, tin, 
silver and zinc. These were introduced as solutions of 
their salts. The contaminating acids employed were 
acetic, hydrochloric and nitric. The impurities were in 
all cases added in definite percentages of the electrolyte 
by weight. 

The characteristics of storage battery performance 
which might be adversely affected are classified under 
four headings: 

1. The ampere-hour capacity or output of the battery 
on discharge. 

2.The voltage characteristics on charge and dis- 
charge. 

8. The rate of self-discharge of the charged battery 
upon standing. 

4. The life of the attive material, which is con- 
ditioned mainly by the rate of mechanical disintegration 
in successive cycles. 

Experimentally, the changes in these characteristics 
were determined by measurements of (1) the ampere- 
hour capacity on discharge immediately following 
charge; (2) voltage characteristics on charge and dis- 
charge; (3) loss of capacity on standing for definite 
time intervals after charge; and (4) the relative life 
compared with uncontaminated cells. 


EXPERIMENTAL OBSERVATIONS 


The effect of the impurities on the ampere-hour out- 
put of the charged battery was surprising. It had been 
expected that the impurities, especially those metals 
readily capable of oxidation, would produce considerable 
change in the capacity of the cells. However, contrary 
to this expectation, the tests showed that the discharge 
capacity was unaffected except in three cases—namely, 
silver, manganese and platinum—which will be con- 
sidered in more detail later. 

Likewise, observations of the voltage characteristics 
showed them to be unexpectedly impervious to attacks 
of impurities. The addition of antimony lowered the 
charge voltage for a few cycles, after which, however, 
the cell regained its normal voltage performance. The 
antimony was probably deposited and plated over on the 
negative plate. The other impurities, except silver and 
platinum, were without perceptible influence upon the 
voltage characteristics. 

When, however, we come to the consideration of the 
self-discharge of the battery and the life of the active 
material a much more varied behavior becomes appar- 
ent, as will be observed in Table I. 

The self-discharge or loss of capacity on standing 
was determined by allowing the cells to stand after 
charging for intervals of 1 day, 1 week and 4 weeks, 
respectively, before discharge. They were then dis- 


charged at the 5-hour rate. Since the same relative loss 
in capacity was observed for each of the periods, the 
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TABLE I—EFFECT OF IMPURITIES ON SELF-DISCHARGE AND 
LIFE OF CELLS 






























































Per Cent of Life Tests 
Impurity c a Former Performance of 
Per Cent zompoun Capacity Uncontaminated 
of Electrolyte, in Which After Cells 
Weights Introduced Standing Considered 
4 Weeks 100 Per Cent 
Magnesium. .. 0.05 $04.7H,0 92.5 — 
Magnesium... .0.5 phuric acid so- 
“oe ad 87.9 79.5 
Manganese.... 0.005 | KMn04 62.8 80.8 
Manganese.... 0.01 Sulphuric acid so- 65.4 42.8 
Manganese.... .0.025 ae F 30.1 (1) 
Manganese.... .0.05 56.5 (1) 
Manganese.... .0.05 Water solution... . 49.2 (2) (1) 
Manganese.....0.5 6.15 (2) (1) 
Zine 0 05 ZnSO04.7H,O 90.0 100 
Zine 0.5 Water solution... . 95.5 104.5 
Cadmium......0.05 CdCl. 2HzO 77.2 110 
Cadmium......0.5 Water solution... . 84.1 50 
Iron. . 0.01 FeS0O4.7H2,0 75. 105.2 
Iron 0.05 Water solution... . 77.75 92.5 
Iron. 0.1 77.4 80.4 
Nickel 0.05 NiSO4.6H20 76.8 109. 
Nickel... 0.5 H2S80,4 solution. . 76.8 103.5 
Tin. 0.05 Metallic tin die- 85.5 94.95 
Tin 0.5 solved in sul- 
phuric acid... .. 74.4 92.43 
Arsenic. ... 0.05 AseOs dissolved in 76. 86.7 
Arsenic... . 0.5 HCl, digested 59.5 86.2 
with HS0,4 to 
expel Cl.. 
Antimony......0.05 | SbCl in HCl so- 71.7 85.5 
Antimony......0.5 lution. 47.3 51.1 
Mercury..... 0.05 HgSO4 93.5 104 
Mercury. .... 0.5 Water solution... 92.5 67.75 
Silver, ist test..0.005 | AgNO; in water 74.2 125.6 
Silver, Ist test..0.05 solution....... 83.9 112.9 
Silver, Ist test..0.5 59.7 97.5 
Silver, 2d test. .0.01 AgNO; sol. digest- 83. 100. 
Silver, 2d test. 0.05 ed with H2S0O, 74.3 100 
Silver, 2d test. .0.1 to expel nitric 69.6 106.8 
Silver, 2d test. .0.5 ee 33.5 89.5 
Platinum.... 0.00001 | PtCl.5H2»0 ; 48.513 
Platinum 0.01 Water solution... . ; 16.403 
Hydrochloric 
acic 0.01 HCl... (5) 81.28 
acid 0.05 - a7 (5) 86.3 
acid 0.1 HCl.. (5) 96.8 
acid 0.5 HCl (5) 77.25 
acid 1.0 HCl (5) 47.3 
acid 5.0 er (5) 20.42 
Nitrieacid.....0.1 | HNOs... 81.0 100.8 
Nitrie acid 7 0.5 HNOs. 84.0 98.8 
Nitric acid. . 1.0 HNOs.. 92.5 100 
Nitric acid. . 5.0 HNOs... 53.7 (4) 
Acetic acid.... 0.1 HC2H30-2 (5) 101 
Acetic acid. . 0.5 HC2H 302 (5) 101.8 
Acetic acid... y : HCeH 30... (5) 98. 
Acetic acid. . HC2H30¢2...... (5) | 36.6 
Acetic acid so ® HC2H3O>... ‘ | 











Compounds were added in some instances in 39 per cent sulphuric acid solu- 
tion to prevent altering the ifie gravity of electrolyte. All metallic impurities 
were added one-half hour before completion of charge. Foreign acids were added 
with original electrolyte on assembly of cells. 

(1) Other cells too low to put in life test. 

(2) After standing one week. 

(3) Loss to these figures in six cycles. 

(4) Torn down after standing test. No grid disintegration yet apparent 

(5) Not tested. 

(6) Immediate complete sulfation.. 








loss in capacity for the 4-week period only has been 
recorded. In the third column of the table this loss is 
expressed as a percentage of the previously determined 
capacity of the cell. 

The life test consisted of consecutive charges and dis- 
charges until the capacity fell to a definite fraction of 
its former value. Rating the performance of the uncon- 
taminated cells at 100 per cent, the relative performance 
of the contaminated cells is tabulated in column 4. 

In order to interpret the results of Table I in terms 
of practical injury to the battery, certain arbitrary 
assumptions must be made. 

First, with respect to self-discharge, a normal or 
average depreciation of about 18 per cent was observed 
in the uncontaminated cells after standing 4 weeks. 
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Therefore, we have rated at 100 cells which retained at 
least 82 per cent of their original capacity. Moreover, 
since normal cells are subject to some variation, we 
have assumed that no deviation of less than 10 points 
from the normal thus established can be considered 
significant. 

In like manner, the life of the uncontaminated plates 
under the experimental conditions was rated at 100, and 
only a depreciation in excess of 15 per cent of this aver- 
age has been considered significant. The greater 
margin required for establishing significant differences 
in the case of the life tests is due to the greater variabil- 
ity of the latter owing to the large number of factors 
which influence it. The allowances in each case are 
sufficient to exclude the maximum variations observed 
in the control cells. 

With these assumptions as to what constitutes prac- 
tical injury, Table II has been prepared. In the first two 
columns are indicated the minimum amount of the 








TABLE II—MAXIMUM AND MINIMUM LIMITS FOR IMPURITIES 
IN STORAGE BATTERIES 


Minimum Percentage Which Maximum Percentage Which 
Produced Injury Produced No 4 
Life wife 


Self-Discharge Self-Discharge 














Magnesium. .... 0.5 0.5 0.05 
Manganese 0.005 0.005 ay 
Zinc... ; 7 0.5 0.5 
Cadmium 0.5 0.5 0.05 
Iron. — 0.1 0.1 0.05 
Nickel. : 0.5 0.5 
» eho eee 0.5 0.5 
p ae 0.5 0.05 0.5 
Antimony. . 0.5 0.5 0.05 0.05 
Mercury . 0.5 0.5 0.05 
Silver..... ; 0 0.05 0.5 
Platinum. .... Not tested 0.00001 aa aaa 
Hydrochloric 

acid. Not tested 1.0 Not tested 0.5 
Nitric acid... .. 1. 1.0 
Acetic acid.. Not tested 5.0 Not tested 1.0 

impurity which proved definitely injurious. In the last 


two columns are given the maximum percentages of the 
impurity which produced no pronounced deterioration 
in the cell. 

The cells with 0.5 cadmium showed abnormally short 
life, although the 0.05 cadmium were normal. This is 
of special interest in connection with the common use of 
the cadmium electrode in lead battery testing. Further 
verification is therefore desirable. The effect of the 
introduction of antimony was also somewhat surprising, 
but the result may have been due in part to the hydro- 
chloric acid solution in which it was introduced. 


SPECIAL EFFECTS CAUSED BY MN, AG AND PT 


The cases of manganese, silver and platinum pre- 
sented striking characteristics. 

Manganese as potassium permanganate in water solu- 
tion was added in quantities of 0.05 and 0.5 per cent of 
the electrolyte weight. There was a steady lessening of 
capacity with successive discharges immediately follow- 
ing charge until in twenty cycles after the addition of 
the manganese the cells had fallen to 83 and 52 per cent 
of their original values for the 0.05 per cent and 0.5 per 
cent additions, respectively. After a week’s standing, 
the capacity had fallen so low that the cells were torn 
down and a new series of tests started to confirm the 
result. Potassium permanganate was then added to 
correspond to 0.005, 0.01, 0.025 and 0.05 per cent of 
manganese in the electrolyte. All showed an abnormal 
loss of capacity on standing, and after 4 weeks those 
contaminated with 0.025 and 0.05 per cent refused to 
“take charge.” The two lower percentages gave short 
life. 


The positive plates when examined were expanded, 
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pitted and buckled and the general character of the 
paste was soft. The negatives were normal. 

The addition of silver in water solution of silver 
nitrate resulted in the immediate precipitation of silver 
sulphate, shorting the cells and reducing the capacity to 
18 per cent normal with the 0.5 per cent contamination. 
This capacity was regained with succeeding cycles and 
in six equalled its former value. A repetition of the 
test in which the silver nitrite solution was previously 
digested with sulphuric acid gave a less marked, 
although noticeable, decrease in initial capacity, which 
was regained as in the former series. lt seems probable 
that the silver was plated over with spongy lead and 
rendered less harmful on the negative electrode. How- 
ever, its effect is seen in the loss of capacity on standing. 

Platinum gave no room for doubt as to its result. 
Added even as low as 0.00001 per cent, it caused imme- 
diate gassing on discharge, and in five cycles of succes- 
sive charge and discharge the capacity had fallen to 50 
per cent. On examination, the negatives exhibited a 
soft, pasty character. The cell voltage on charge failed 
to rise above 2.37 with a positive to cadmium of 2.42 
volts, while the normal cell gives 2.60 as a cell voltage 
and 2.45 of the positive with respect to cadmium. 


METHODS OF DETECTION 


Detection of these impurities by other than chemical 
analysis of the electrolyte is possible only in the cases 
of manganese, platinum, hydrochloric and acetic acids. 
Manganese gives the characteristic permanganate color 
on charge, and the pitted condition of the positive is 
also an indication. Platinum is distinguished with cer- 
tainty by gassing of the cell on discharge. Hydrochloric 
and acetic acids as well as nitric attack the positive 
grid, but the first two may usually be detected by the 
odor on charge. Chlorine is evolved from the hydro- 
chloric acid and the characteristic odor of acetic is 
attendant on that impurity. However, these are not 
absolute criteria, for successive cycles of electrolysis 
decrease the concentration almost to elimination. 
Hydrochloric bleaches a wood separator, while with 
acetic acid there is an unusual growth of lead sulphate 
crystals around the cell posts. 





Recent Work on Non-Ferrous Alloys 


At a recent conference of the advisory committee on 
non-ferrous alloys of the Institute of Metals Division 
of the A.I.M.E., R. J. Anderson, metallurgist of the 
Bureau of Mines, outlined the results of recent work 
at the Pittsburgh experiment station in regard to (1) 
the contraction of aluminum alloys, (2) removal of 
stress in brass tubing and (3) heat-treatment of cast 
non-ferrous alloys. He stated that linear contraction 
experiments had been run in chill molds and sand molds 
on forty aluminum alloys, and the results showed that 
in the series of alloys the contraction varied between 
the limits 0.95 and 1.70 per cent. In the general dis- 
cussion of the contraction and shrinkage problem, it 
was felt that the whole situation needed clarifying and 
that the results of the work should be made available. 
It was stated that shrinkage is dependent upon struc- 
tural changes occurring on solidification and that there 
is not necessarily any relation among shrinkage, hot- 
shortness and tensile strength. It was stated also that 
the effect of degasifying and deoxidizing alloys might 
have considerable effect on shrinkage and hot-shortness. 
The investigation of the effect of chills, risers and 
molding practice upon shrinkage was suggested. 
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Physical Metallurgy at Columbia University 





All Engineering Students Are Required to Attend a Course in Metallurgy—Many Chemists Elect the 
Long Course for Metallurgists—Instruction Continues Through the Summer School for Special 
Students—Excellent Equipment in Laboratory for Preparation and Examination of Samples 


By ERNEST E. THUM 





ORK in metallurgy has always been a very im- 
W wrian part of that assigned to students at 

Columbia School of Mines ever since its founda- 
tion, in 1864. It would be interesting to trace the 
variations in the curriculum as they have occurred in 
the intervening years; such a statement would roughly 
parallel the history of the metallurgical industries in 
the United States. However, that is not the present 
purpose, but rather to describe the equipment now 
available at Columbia University for the study of metal- 
lography. 

Although metallography is doubtless a junior branch 
of the wider science, it may be interesting to know 
that it has been taught at Columbia for over 20 years 
by Prof. William Campbell, and to a continually widen- 
ing circle of engineers. Starting as an advanced study 
for metallurgical specialists, a brief course is now taught 
to all men attending the engineering college, while chem- 
ical engineers take a continuation course as an adjunct 
to their work in physical chemistry and phase rule. The 
mechanical and industrial engineers take the laboratory 
course and metallurgists also naturally spend extra time 
on this subject. Interested students can go as far for- 
ward as they like. 


COURSES OF STUDY IN METALLOGRAPHY 


Several different courses are offered. As mentioned 
above, all engineering students are required to attend 
thirty lecture periods of a course on metallurgy of iron 
and steel. About half the lectures are devoted to a 
consideration of iron smelting and steel making, while 
the remainder are devoted to the properties of engineer- 
ing steels and a few industrial alloys and how they 
are affected by composition, working and heat-treat- 
ment. Of course, it is readily understood that in such 
a limited time the treatment cannot be exhaustive in 
any detail. The student, however, is provided with an 
extended outline, nearly every item of which has one 
or more references to the literature. In this way he is 
given a perspective of the subject and a ready means 
to acquire detailed information on any branch he may 
later become interested in. Bradley Stoughton’s 
“Metallurgy of Iron and Steel” (McGraw-Hill) and G. 
H. Gulliver’s “Metallic Alloys” (Charles Griffin & Co.) 
are the textbooks. 

In addition to the lectures, the engineering students 
spend fourteen laboratory afternoons on the subject, 
mostly engaged in the microscopic examination of a 
series of prepared samples, typical of alloys used in 
engineering construction. The equipment, to be de- 
scribed later, is arranged so that each student sketches 
the structure of each sample in his notebook, records 
the physical properties of that kind of material and 
makes explanatory remarks and comments on the not- 
able features called to his attention by a syllabus. A 


number of useful textbooks are kept in the laboratory 
and are in constant use clearing up obscurities. 


EXTENDED COURSES FOR CHEMISTS 
AND METALLURGISTS 


In addition to the course in metallurgy of iron and 
steel, chemical and metallurgical engineers are required 
to continue with another series of lectures on metal- 
lography. Many chemists working for A.B. and Ph.D. 
degrees also elect the course as an adjunct to their 
work in physical chemistry and phase rule, and evince 
a surprising interest in the work. This course also 
follows an exhaustive outline and bibliography of the 
subject placed in the hands of each student, wherein 
binary alloys are classified according to chemical com- 
pounds which may or may not be formed, whether the 
mutual solubility in the liquid is complete, paftial or 
lacking, and according to the conditions of solid solu- 
bility. In other words, Roozeboom’s classification is 
used, and the actual equilibrium diagrams of the useful 
alloys are analyzed into their elements. So much stress 
is laid upon the fact that a thermal diagram is a map 
of actual occurrences that finally the student believes 
it and is able to use such diagrams intelligently. 

Laboratory work in metallography parallels the 
lectures. One hundred prepared type specimens are 
examined, sketched in notebooks and discussed. While 
the condition of the samples as received by the student 
is in general very good, several of them must be lightly 
repolished and etched, giving the students skill in this 
delicate operation. (One or two samples are prepared 
from the rough as well.) No formal instruction in 
photography is given. If the student is interested 
enough, and many of them are, the method is illus- 
trated to him, and he proceeds to make a few exposures 
and develop the plates. He is impressed with the fact 
that it requires skill to make a good photograph, but 
that it is perfectly possible to acquire that skill as 
it is needed. A good photographer can be a very poor 
metallographist—and vice versa (but the chances are 
the latter will not remain so). 

For many years a rather extended series of furnace 
experiments were conducted, following Prof. Henry M. 
Howe’s laboratory notebook. It became apparent, how- 
ever, that the results achieved were not as good as could 
be had by the same expenditure of time and energy in 
a different channel. Consequently at the present time 
the regular class instruction is confined to three furnace 
experiments on steel; first the “Metcalf” test (where 
a bar, overheated at one end and cold at the other, is 
broken in pieces and the various fractures noted) ; 
Brinell’s series of heat-treatments (where the fracture 
of tool steel is examined after various quenchings, tem- 
perings and annealings) and the making, hardening and 
tempering of a cold chisel. Of course, equipment for 
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precise heat-treatment is available for students of abil- 
ity who are able to spend the necessary time on quasi- 
research work. 

The above-described longer course is also repeated in 
the summer school, when it is compressed into 6 weeks 
of practically continuous work immediately following 
July 4. Students registering for summer school and 
who in fact may not be able to pass all the entrance 
requirements for the Engineering College or School of 
Mines—schools which are really for post-graduate in- 
struction—may thus get the complete instruction in 
metallography in a very short time and for a very 
small fee. Elementary physics and chemistry, such as 
taught in high school, are prerequisite for this work; 
registration may otherwise be made by any student 
who feels that he can profit by the study. 


METALLOGRAPHICAL LABORATORY 


After completion of the present. School of Mines 
Building (donated by Adolph Lewisohn in 1904) the 
metallographical laboratory was installed in the north 
wing of the sixth floor, a large room, well lighted by 
broad windows on three sides and a skylight. Fig. 1 
shows a floor plan. One half of the area is devoted to 
the preparation of samples, while the other half is re- 
served for microscopic examination. 

Samples are cut out of larger specimens in a machine 
shop, located next door, a shop which contains a shaper, 
lathe, drill press, saw, emery disk wheel and anvil, in 
addition to convenient workbenches and tool cabinets. 

Finish grinding is done on a series of grinding wheels 
against the north wall of the main laboratory. These 
are of a very substantial design for double 8-in. wheels, 
made by the Norton Co., belt driven from a line shaft 
above. Tough alloys, especially non-ferrous alloys, are 
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FIG. 2—DIAGRAM OF ZIMMERSHIED POLISHING WHEEL 


more readily flattened by “smooth” and “dead smooth” 
files. Five small swivel vises are provided along the 
west wall for this purpose—to hold the files, not the 
specimens. Final polishing is done on polishing disks, 
a series of which are provided in a machine designed 
and furnished by Prof. Zimmershied, then of University 
of Michigan, Ann Arbor. This excellent device is de- 
scribed in detail in the Journal of the American Chem- 
ical Society, vol. 29, p. 856, and consists of two rotating 
longitudinal shafts, motor driven, under a long table 
top. Polishing wheels K have a vertical axis of rota- 
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FIG. 1—FLOOR PLAN OF METALLOGRAPHY LABORATORY, COLUMBIA UNIVERSITY 
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FIG. 3—MICROSCOPE EQUIPMENT FOR STUDENT USE, COLUMBIA UNIVERSITY 


tion (FE, Fig. 2); they are driven by friction disks 
G and F, and when not in use are raised up clear by 
a lever J. About 18 in. above the working table has 
been fixed a series of small cabinets, containing spare 
disks and bottled abrasives. 

Extremely brittle material, especially mattes, will not 
stand the emery wheel and is taken down on a lap, or 
by rubbing on a flat glass plate charged with FFF 
carborundum powder. Alongside the Zimmershied ma- 
chine is a pair of stone-topped tables from the old 
chemical laboratory. These are kept clear for sheets 
of emery paper for use when polishing specimens by 
hand. 

Experience with this layout indicates that it could 
be improved by locating the rough-grinding machinery 
near together, and inclosing them in a tight partition. 
This would prevent coarser particles of grit being blown 
on the cloth disks. These in turn should be covered 
with a hinged hood when not in use. 

A second table from the old chemical laboratory is 
utilized for a series of LeChatelier microscopes when 
necessary to handle an overflow of students, but ordi- 
narily there is enough room at the four special micro- 
scope tables at the east end of the room, illustrated in 
Fig. 3. These are 4 ft. x 8 ft. in area, with a flat top 
set 29 in. from the floor. Under each end can be seen 
a small cupboard, and three flat drawers (2 in. deep 
x 1 ft. 9 in. square). Four students work at each 
table simultaneously, sitting on stools placed as indi- 
cated in the plan, Fig. 1. 

Each microscope on these tables has been simplified 
to its bare essentials. Leitz instruments with fixed 
stages are used; an objective with a plane glass re- 
flector is attached to the lower end of the tube. Mag- 
nifications of from 150 to 175 diameters are available 
by choice of different eyepieces. Fine details of struc- 


ture may be studied at magnifications of 500 diameters 
or more, on a high-power microscope at an instructor’s 
desk. There are three such instruments. 

In order that up-and-down movement of the objective 
may be confined to small adjustments on the slow motion 
screw, it is essential that the specimen be always 
mounted a fixed distance above the stage. This is done 
in a simple manner, as indicated in Fig. 4. A spun 
brass cup, about 2} in. diameter and 1 in. deep, with 
upper edge milled parallel to the base, contains a lump 
of plasticene, into which the specimen is pressed by a 
square of plate glass. Plasticene is better than shot, 
since it cannot be spilled. The cup rim is also very use- 
ful to prevent dislodging the specimen by an accidental 
touch. 

In such a layout as shown in Figs. 1 and 3, four 
microscopes are very conveniently illuminated by a 
ren Plate less. single Welsbach mantle; 

— *4 the lamp is heavily shaded 

above to prevent glare. 

A simple condensing lens 

projects a beam into the 
brass cup reflector. 

FIG. 4—MOUNTING CUP Etching is done at a long 

table made of chemically 
resistant stone set against the wall. Convenient re- 
agent shelves, sinks, water and gas lines are installed 
here, as is shown clearly in Fig. 3. 

A dark room has been partitioned off for student 
use. It is somewhat too narrow for comfort. A micro- 
graphic set is placed on a bench at one end, and along 
the wall are three complete sets of light-tight cup- 
boards, developing tanks, sinks and printing frames. 
Entrance is through a double door with pilot lights. 

Specimens for study are stored in a cabinet in one 
corner. As noted above, each student is provided with 
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a partitioned tray (Fig. 3) containing a full set of 
the samples assigned for his particular course. There- 
fore there are several thousand specimens ready for 
use. In addition the laboratory possesses many thou- 
sand prepared and catalogued specimens of mattes, 
slags, ores and steels available for the special study of 
various metallurgical processes, such as steel making, 
carburizing, annealing and other thermal operations. 
Several glass exhibition cases contain large samples of 
defective materials. A very large number of metallic 
specimens of almost every commercial alloy are also 
available from accumulation during the past, only a 
part of which have been studied in detail. 


The Production of Metallic 
Magnesium* 
By S. T. ALLEN 


Chief Engineer and General Manager, 
Wolverhampton Electricity Department 


HE IMPORTANCE of magnesium metal has 

greatly increased during the last few years, be- 
cause of its present value and future possibilities 
in connection with the alloying of other non-ferrous 
metals, where extreme lightness and high strength are 
required, such as in the building of airships and air- 
planes, and also because of its properties as a 
deoxidizer of other metals. 

Magnesium is 40 per cent lighter than aluminum, 
and when pure is no more susceptible to atmospheric 
corrosion than is aluminum. Thus, given production 
as cheap as aluminum, which the Magnesium Co. states 
is a possibility, and provided that there is a corre- 
sponding demand, the uses in the future of this beauti- 
ful metal will certainly multiply. Its production will 
therefore be watched with considerable interest. 

The intention of this article is more especially to 
describe the new electrolytic process developed in 
Wolverhampton by the Magnesium Co., which is already 
creating a considerable amount of interest throughout 
the world. 





RAW MATERIALS 


The only two compounds of magnesium which occur 
abundantly in nature are the carbonate and chloride; 
the choice of the raw material for the production of 
the metal is accordingly limited to one or other of 
these compounds. Magnesite, the carbonate, is found 
in varying states of purity in all parts of the world. 
There are no deposits of pure magnesite in the United 
Kingdom, but large quantities occur as dolomite, the 
double carbonate of magnesium and calcium, from which 
pure carbonate of magnesium can be separated by 
simple processes. Magnesium chloride occurs in nature 
as one of the constituents of the German salt deposits. 
The separation of potassium chloride from these de- 
posits involves the production of huge quantities of 
magnesium chloride. Magnesium chloride also occurs 
in sea water, and is a product of its evaporation for 
the production of salt. Either of these two compounds 
can be used as raw material, the choice being influenced 
by the cost of freight and the means available to 
the manufacturer for the disposal of his byproducts. 


SUGGESTED PROCESSES 


The processes which have been proposed or used for 
the production of magnesium may be placed under three 
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*From the Electrician, Jan. 27, 1922, p. 92. 
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headings: (1) Thermal processes; (2) substitution 
processes; and (3) direct electrolytic processes. In the 
first the oxide of magnesium is reduced by carbon at 
a temperature well within the range of the electric 
furnace. The metal is produced as vapor, which may 
be condensed. This process has been tried on a con- 
siderable scale, but great difficulties were encountered 
in attempts to produce coherent metal from the finely 
divided material (magnesium powder) which resulted 
from the condensation. 

In the second process magnesium has been produced 
experimentally by the reduction of magnesium oxide 
with aluminum. Unlike the well-known “thermit” re- 
actions, the reaction between magnesium oxide and 
aluminum is endothermic, and heat must be supplied. 
In the second process magnesium chloride is also 
readily reduced by metallic sodium, and at first sight 
this might appear to be an economic method of manu- 
facture. To obtain satisfactory yields the magnesium 
chloride must be anhydrous, and as anhydrous mag- 
nesium chloride can be electrolyzed for the direct 
production of magnesium, reduction with sodium can 
be economical only if the sodium electrolytic cell shows 
a higher current efficiency than the magnesium elec- 
trolytic cell. 

The choice of the electrolyte for the production of 
the metal by direct electrolysis is for practical purposes 
limited to the chloride and the fluoride, although claims 
have been made for the electrolysis of magnesium 
oxide in a bath of fused magnesium fluoride follow- 
ing the lines of the ordinary aluminum process. 
Electrolysis of the fused sulphide has also been pro- 
posed, but it is safe to say that all the magnesium for. 
the market is produced by electrolysis of the chloride 
in a state of fusion with or without the admixture of 
potassium and sodium chlorides. 


PREPARATION OF ANHYDROUS MAGNESIUM CHLORIDE 


The Magnesium Co. is interested in two processes 
for the production of anhydrous magnesium chloride, 
in one of which the chloride is produced by the action 
of chlorine on magnesium oxide, and in the other water 
is removed from magnesium chloride crystals. 

In the presence of carbon, chlorine reacts with mag- 
nesium oxide, producing magnesium chloride and carbon 
monoxide. With pure materials the temperature at 
which this reaction is complete is uncommercially high. 
Compounds of iron act as chlorine carriers or catalysts 
of this reaction, and enable it to proceed to completion 
at a reasonable temperature. During the war large 
quantities of anhydrous magnesium chloride were made 
by this process and subsequently reduced to the metal. 
The complete dehydration of magnesium chloride crys- 
tals is not a simple matter, and has been made the 
subject of a large number of patents. 

The following is a brief description of the process 
employed by the Magnesium Co.: 

The crystals of magnesium chloride, after passing 
through a hydro extractor to remove adhering water, 
are exposed for several hours to a current of dry air 
at a temperature of about 150 deg. C. Half the 
combined water is thus removed with a small decom- 
position of the magnesium chloride, the product having 
the composition: MgCl,, 73.0 per cent; MgO, 4.0 per 
cent; and H,O, 23.0 per cent. 

The partly dried material is now exposed to a current 
of dry hydrochloric acid gas at a temperature of about 
300 deg. C. The remainder of the water is removed, 
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the magnesium oxide is converted into magnesium 
chloride, and a product showing over 99 per cent of 
magnesium chloride results. As the temperature of 
fusion is never reached during the drying process, the 
crystals retain their original form, and in consequence 
the product is very easy to handle. The hydrochloric 
acid gas used in the drying process is produced by 
direct combination of hydrogen and chlorine, resulting 
from the electrolysis of brine. 


ELECTROLYTIC ARRANGEMENTS 


As the melting point of anhydrous magnesium 
chloride, 750 deg. C., is above the economical tempera- 
ture for electrolysis, sodium or potassium chloride, or 
both, are added to the anhydrous magnesium chloride 
to produce the electrolyte. Molten magnesium floats 
on the surface of this electrolyte, and consequently a 
simple cell of the form used in the manufacture of 
aluminum cannot be employed. Such a cell would have 
to be fitted with permeable diaphragms in order to 
keep the chlorine out of contact with the magnesium. 
These diaphragms are a constant source of trouble and 
expense, and, further, they tend to reduce the energy 
efficiency of the cell. This difficulty has been got over 
by the Magnesium Co. by conducting the electrolysis 
in two stages. 

Stage 1.—The cell, which is of cast steel lined with 
firebrick, is fitted with a gas-tight cast-iron cover which 
carries the graphite anodes. These have suitable open- 
ings for the discharge of the chlorine gas and the 
removal of the electrolyte. The cell is charged to the 
depth of a few inches with molten lead, which forms 
the cathode. On the surface of the lead cathode floats 
a l-in. layer of the electrolyte, into which dip the ends 
of the graphite anodes. The gap between anodes and 
cathode surface is about j in. 


CIRCULATION OF ELECTROLYTE 


Means are provided for the circulation both of the 
electrolyte and the liquid lead cathode. The cell has 
a capacity of 5,000 amp., at a cathode current density 
of about 1,500 amp. per sq.ft., and a terminal voltage 
drop of about 5 volts. Under these conditions the cell 
is self-heating, and produces about 100 lb. of Mg per 24 
hours in the form of an alloy with lead, with an 
ampere efficiency of approximately 85 per cent. 

Stage 2.—The cell used in this stage is similar to 
that used in stage 1, except that the magnesium lead 
alloy produced in stage 1 forms the molten anode, 
while the cathode consists of a large number of small 
diameter steel rods immersed to a small depth in the 
electrolyte, which has the same composition as that 
used in stage 1. Suitable means are provided for the 
removal of the molten magnesium as fast as it is 
produced. 

It will be realized that this part of the process really 
consists in the electrolytic refining of impure mag- 
nesium. Means are provided to circulate the magne- 
sium lead alloy, which, as it becomes depleted of 
magnesium, is returned to stage 1 to be enriched. The 
secondary cell, which is worked in series with the 
primary, operates on 5,000 amp. at 2 volts. It will 
be seen that the total energy consumption for 100 Ib. 
of magnesium per 24 hours amounts to 8.5 kw.-hr. per 
lb. of metal produced, giving an energy efficiency 
approaching 40 per cent. Given pure magnesium 
chloride, such as is produced by the processes already 
described, the cells operate with remarkable smooth- 
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ness and require little attention, save for the changing 
of the electrolyte and the removal of the metal. 


CHLORINE DISPOSAL 


The disposal of the chlorine from processes of this 
type, especially when worked on a comparatively small 
scale, is always a matter of some trouble. The process 
adopted by the Magnesium Co. overcomes this difficulty 
in a neat and economical manner. The chlorine is 
aspirated from the cells and is brought into contact 
in a series of scrubbing towers with milk of magnesium, 
produced by suspending the ordinary calcined magnesia 
of commerce in water. The chlorine is absorbed by 
the magnesia, and a solution is produced containing 
magnesium chloride and magnesium chlorate in the 
proportion of 5 molecules to 1. 

This solution is concentrated to such a strength that, 
on cooling, half the contents of magnesium chloride 
separates as crystals. Potassium chloride is added to 
the mother liquors in quantity equivalent to the mag- 
nesium chlorate present. Potassium chlorate crystal- 
lizes out practically quantitatively; it is washed and 
recrystallized, and is then ready for the market. The 
mother liquors from the potassium chlorate crystalliza- 
tion are returned to the system, and are concentrated 
so as eventually to yield all their magnesium chloride 
as crystals. The potassium chlorate forms a valuable 
byproduct; but if for any reason it is undesirable to 
produce it, advantage may be taken of the well-known 
reaction whereby, when chlorine is passed into milk of 
magnesia in the presence of a catalyst, such, for ex- 
ample, as nickel oxide, magnesium chloride only is 
produced and oxygen liberated. 


A CYCLIC OPERATION 


It will be realized from the above description that the 
process forms a complete cycle, and really consists in 
the indirect separation of magnesium and oxygen, in 
that, apart from the production of the byproduct, 
potassium chloride, the only raw material is magnesite. 
The chlorine is being continually separated from the 
magnesium in the electrolysis, and the same chlorine 
continually used for the production of more magnesium 
chloride from magnesite. 

The magnesium produced is, as would be expected, 
of remarkable purity (over 99.5 per cent), and it is 
interesting in this connection to note that metal of this 
purity may be melted in open vessels without risk of 
burning. 


PROPERTIES OF MAGNESIUM 


To repeat what has been previously stated, there is 
no doubt that magnesium, either alone or in alloys, 
has big possibilities. It is 40 per cent lighter than 
aluminum, and, when pure, is no more susceptible to 
atmospheric corrosion than is aluminum. It can be 
rolled and extruded. As a deoxidizer of other metals it 
is unrivaled, and its use in this direction is continually 
extending. It is a minor constituent of many valuable 
alloys. Alloys in which magnesium is the major con- 
stituent are already in use in cases where combined 
lightness and strength are desirable. Given a corre- 


sponding demand, there is nothing to prevent mag- 
nesium being put upon the market at the same price as 
aluminum. 

The writer is indebted to the Magnesium Co. for the 
details describing the process and the many interesting 
interactions connected therewith. 
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Graphic Analysis of Sublimed 
White Lead 


By BURTON PAXTON 


ITH the increased use of sublimed white lead as 
a paint pigment has come a demand for a rapid 
method of analysis. 

Early methods of analysis of this pigment required 
determination of ZnO, Pb and SO,; calculation of SO, 
to PbSO, and residual lead to PbO. This was shortened 
by Schaeffer’s method as given in Scott, “Standard 
Methods of Chemical Analysis.” In this method the 
Pb and ZnO are determined and by means of formulas 
calculated to PbSO, and PbO. 


EXPLANATION OF THE CHART 


In order to escape the determination of SO, and at 
the same time eliminate the calculations, the accom- 
panying chart was devised. The left-hand scale of the 
chart is graduated from 5 to 10, representing percent- 
age of zinc oxide in the pigment. Right-hand scale is 
graduated from 65 to 70, representing total lead in the 
pigment. The two center scales are graduated in terms 
of lead sulphate and lead oxide. A line drawn across 
the chart connecting any point (a) on the ZnO scale 
with any point (b) on .the Pb scale will intersect the 
center scales at percentages of lead sulphate and lead 
oxide contained in pigment having a per cent of ZnO 
and b per cent of Pb. 


How TO USE THE CHART 


To use the chart it is necessary to have percentages 
of Pb and ZnO in the pigment. These may be deter- 
mined quite rapidly by volumetric methods as follows: 
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CHART FOR GRAPHIC ANALYSIS OF SUBLIMED 
WHITE LEAD 


For ZnO.—Boil 1 gram of pigment in 6 c.c. HCl, 30 
c.c. H,O and 5 grams NH,Cl. Pigment will not all dis- 
solve, but this has no effect on result. Dilute to 250 
c.c. with hot water, add a few drops of 10 per cent 
sodium sulphite solution and titrate with a standard 
solution of potassium ferrocyanide, using ammonium 
molybdate as an outside indicator. Ferrocyanide solu- 
tion should equal 0.01 gram ZnO per c.c. 

For Pb.—Dissolve 1 gram of pigment in acid am- 
monium acetate and dilute to 200 c.c. Heat to boiling 


and titrate hot with a standard solution of ammonium 
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molybdate, using tannic acid as an outside indicator. 
Molybdate solution should equal 0.01 gram of Pb 
per c.c. 

Now lay straightedge across chart connecting per- 
centage of ZnO on left-hand scale with percentage of 
Pb on right-hand scale. Intersection of this line.with 
center scales will give percentages of PbSO, and PbO. 
The sum of percentages of ZnO, PbSO, and PbO is, for 
all practical purposes, a constant, 99.7 per cent. 

Using this chart, it is possible to make analysis of 


pigment in 10 or 15 minutes. 
Danville, Il. 
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By WELLINGTON GUSTIN 


Suggestion for Stopping Demurrage Held 
Not Authority to Deliver Shipytent 


A telegram was held not to be authority to a:carrier 
of goods to deliver same in a suit brought by the 
receiver of Rogers, Brown & Co. against the Chicago, 
Milwaukee & St. Paul R.R. for the wrongful conversion 
of a car of soya bean oil, K.T.X. No. 561, and valued at 
$9,251.75. The oil was purchased by Rogers, Brown & 
Co. of the Koster Co., which had shipped the oil to its 
own order to Winnipeg over the named railway, with 
instructions to notify Royal Crown Soap, Ltd., under an 
“order bill of lading.” Rogers, Brown & Co. purchased 
the oil, and the bill of lading was indorsed to it, and in 
due course came into the possession of the receiver. 

The complaint alleged that the railroad company 
delivered the oil without the surrender of the bill of 
lading to person other than the receiver, or his order. 
The railway admitted the delivery by it to the Royal 
Crown Soap, Ltd., and alleged as a defense that upon 
arrival of the oil at ‘destination it notified the Royal 
Crown Soap, Ltd., and requested disposition of the car 
and production and the surrender of the bill of lading. — 
Koster & Co. in turn were notified, who advised that 
Rogers, Brown & Co. had purchased the draft and bill 
of lading and were the owners who had been requested 
to forward the documents. Thereafter the receiver 
wired the soap company that he was doing all possible 
to locate documents in order to stop demurrage and 
suggested that the soap company establish a bond to 
produce the documents and unload the car. It then 
further alleged that the soap company advised the rail- 
way company of the telegram and the railway company, 
acting and relying upon such telegraphic instructions, 
permitted the Royal Crown Soap, Ltd., to unload the car 
and released the same. 

The United States District Court for Washington, 
Northern District, held that the telegram can in no 
sense be construed into an order to deliver. It was 
merely a suggestion as to how the possession of the oil 
might be obtained before the receiver was able to locate 
the necessary documents. Nothing in the telegram 
changed the status of right or obligation of the parties. 
The loss was occasioned not by anything the receiver 
did or omitted to do, but rather because the railway 
company delivered the car without the surrender of the 
bill of lading, or in lieu of the bill of lading a bond hold- 
ing the railway company harmless, if the bill of lading 
is not produced. 
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Oil Tank Protected From Fire by Cork Insulation 


An interesting example of how a material installed 
for one purpose may render valuable service in a quite 
unexpected way occurred last summer at the plant of 
the Island Petroleum Co., Neville Island, Pittsburgh, 
Pa. 

The company had recently completed three steel cold 
settling tanks, 20 ft. in diameter by 25 ft. high, for 
bright stock. Being operated part of the time at low 
temperature produced by brine refrigeration, these 
tanks were insulated with 3 in. of Nonpareil corkboard. 
At the time of this incident they were practically filled 
with oil. 

On Aug. 25, 1921, during a violent electrical storm, 
accompanied by unusually heavy rain, lightning struck 
one of the crude oil tanks. The resulting explosion re- 
leased a large quantity of burning oil, which spread out 
over the partly flooded yard and practically surrounded 
the nearest settling tank. Hastily constructed dikes 
shut it off from immediate contact with the others. 

For nearly 3 hours the fire raged around this tank, 
and for almost an hour the flames were leaping directly 
against its sides, while officials and employees, striving 
to stop the spread of the fire, momentarily expected the 
big tank to “let go,” with consequent disaster to the 
entire plant. Three times the hatch on the roof lifted 
to permit the escape of accumulated gas, but the heat- 
retarding quality of the corkboard insulation kept the 





FIG. 1—THE INSULATED SETTLING TANKS OF THE 
ISLAND PETROLEUM CO., PITTSBURGH, PA. 
The tank in the foreground is completed. On the next, the 


corkboard is in place ready for the jacket of roofing paper. The 
insulation of the last tank has not been started. 


temperature below the danger point, and the fire finally 
burned itself out with no further loss of property or 
damage to the insulated tank beyond a slight charring 
of the outer surface of the corkboard insulation. 

The Island Petroleum Co. officials are unanimous in 
the opinion that the protection afforded by the insula- 
tion prevented the destruction of all three tanks and the 
heavy loss such an explosion would have entailed. 

Though insulation may seldom be called upon to with- 
stand so severe a test, the record of this performance 
is convincing proof of the non-conducting property and 
fire resistance of corkboard. The same properties have 
brought the material into favor for the insulation of 
settling tanks, wax-extraction plants, low-temperature 
lines, ete. On storage tanks and car tanks for the 
more volatile oils, insulation, by excluding outside heat, 
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FIG. 2.—AFTER THE FIRE 


The jacket has been burned off but the cork, though somewhat 
charred, is substantially undamaged. 


prevents excessive evaporation and reduces the outage 
to an inconsiderable amount in comparison with the 
heavy loss sustained when there is no such protection. 
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Synopsis of Recent Chemical 
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Detonation in Internal Combustion Engine.—For a num- 
ber of years the Bureau of Standards has co-operated 
closely with the National Advisory Committee for Aéro- 
nautics in investigating the performance of airplane and 
other types of internal combustion engines. This work has 
included a study of the phenomenon of detonation, and a 
paper has recently been prepared on this subject which will 
appear as Technical Note 93 of the National Advisory Com- 
mittee for Aéronautics, 2722 Navy Building, Washington. 

The paper is entitled “The Background of Detonation,” 
and has for its object the discussion of a phase of this ques- 
tion which so far has received but little attention. The 
effect of the temperature and pressure of the charge before 
combustion is especially considered, as it is believed that a 
careful study of this “background” can throw considerable 
light on results that have been obtained in investigations 
of detonation both at the bureau and elsewhere. 

It is shown that compression and explosion pressures, 
scavenging and the operation of the ignition system all play 
a prominent part in the phenomenon of detonation. The 
influence of changes in fuel characteristics, however, is be- 
lieved to lie outside the province of this paper and is not 
taken up in any detail. 

Pre-ignition and detonation are conceded to be entirely 
independent phenomena, and it is shown that overheating 
troubles are more likely to be from pre-ignition than from 
detonation. Curves and diagrams showing various phases 
of the subject are presented, and the whole forms a valuable 
contribution to the study of the internal combustion engine. 
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Recent Chemical 
@ Metallurgical Patents 


British Patents 


For compiete specifications of any British patent apply to the 
Superintendent, British Patent Office, Southampton Buildings, 
Chancery Lane, London, England. 























Preparation of Borneol.—Borneo! is prepared from oil of 
turpentine by heating the latter in an autoclave with an 
ester and then saponifying the bornyl ester produced. The 
following are given by way of example of the esters em- 
ployed: Butyl chloride, amyl chloride, camphyl chloride, 
dimethylethylmethy! acetate and isobornyl acetate; other 
esters that may be used are salicylates, formates and ben- 
zoates. The ester employed is regenerated by combining the 
acid liberated by the saponification process with the hydro- 
carbon formed during the ester treatment of the oil of 
turpentine. (Br. Pat. 174,032. Not yet accepted. L. Peu- 
faillit, Lille, France. March 8, 1922.) 


Decolorizing Liquids—In the process for decolorizing 
sugar juices and other liquids by means of adsorbents and 
reducing agents described in the parent specification, for- 
maldehyde-sulphoxylic acid or its salts, such as sodium 
formaldehyde-suiphoxylate, is used as the reducing agent. 
(Br. Pat. 174,027. Not yet accepted. J. F. Straatman, 
Haaksbergerstraat, Holland. March 8, 1922.) 


Synthetic Tanning Agents.—Naphthalene, anthracene, 
phenanthrene or other hydrocarbon at ‘east bicyclic or 
carbazo, or a halogen or sulphonic acid substitution product, 
is condensed with a carbohydrate, such as cellulose, starch 
or their conversion products down to glucose, or with other 
sugars, in such a way that sulphonic acid groups are con- 
tained in the final product—that is to say, sulphuric acid 
is used as a condensing agent when a sulphonic acid is 
not employed as a reaction material. According to the 
example, naphthalene is condensed with cellulose in the 
presence of concentrated sulphuric acid; the product is 
neutralized with lime, filtered, the soluble calcium salt 
decomposed with sodium carbonate and the filtrate evap- 
orated to dryness. The resulting soluble compound can be 
used as a tanning agent or for the production of lakes from 
basic dyestuffs, particularly in the presence of metallic salts 
such as aluminum sulphate. The provisional specification 
states that any derivative, except hydroxy derivatives, of 
the above-mentioned hydrocarbons may be ‘used. (Br. 
Pat. 173,881. Badische Anilin & Soda Fabrik, Ludwig- 
shafen. March 8, 1922.) 


Red Iron Oxide.—Red oxide of iron, in a form suitable 
for use as a pigment, is obtained by roasting in air a 
mixture of ferrous chloride with excess of harium carbonate. 
A solution of ferrous chloride, for example galvanizer’s 
waste pickle, neutralized, is mixed with witherite, which is 
ground so that it passes through a 30-mesh sieve, but 
is retained by one of 150-mesh. The witherite is present 
in an excess of from 50 to 100 per cent over the theoretical 
quantity. The solution is evaporated to dryness and the 
product roasted at 300 deg. C. until the reaction is com- 
plete. The mass is treated with water, which dissolves the 
barium choride, and forms a suspension of iron oxide, from 
which the unchanged witherite quickly settles. The oxide 
is filtered, washed and dried, and barium chloride obtained 
from the filtrate by evaporation. The process may be 
modified by adding to the original mixture a finely divided 
iron compound, which is decomposed under the conditions 
of the process. Hydrated ferric oxide, ferrous carbonate 
and iron pyrites are suitable compounds. Two examples of 
the working of the process are given. (Br. Pat. 174,306. 
D. Tyrer, Stoneleigh, England. March 15, 1922.) 


Extraction of Sulphur From Gas Purification Mass.— 
Sulphur is extracted from charcoal which has been employed 
as a contact mass for removing sulphuretted hydrogen from 
gases by oxidation with air, by means of ammonium sul- 
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phide solution. The solution is’ boiled in a still, the vapors 
passing to a condenser and the condensed ammonium sul- 
phide runs through a vessel containing the spent charcoal; 
the solution, saturated with sulphur, fiows back to the 
still, in which sulphur accumulates. On continuing the dis- 
tillation the condensate eventually becomes practically free 
from ammonium sulphide and serves for finally washing the 
charcoal, after which it is diverted into a receiver. The 
precipitation of the sulphur in the still may be facilitated 
by adding an electrolyte—for example, salt. The parts of 
the apparatus which are exposed to the ammonium sul- 
phide solution are preferably made of or coated with 
aluminum or its alloys. Specifications 13,383 (1911) and 
1415 (1914) are referred to. The provisional specifica- 
tion refers to the extraction of sulphur from exhausted 
gas-purification masses in general. (Br. Pat. 174,143. Ba- 
dische Anilin & Soda Fabrik, Ludwigshafen. March 15, 
1922.) 


Chlorinating Acetylene.—The chlorination of acetylene is 
rendered controllable and does not result in polymerized 
products by conducting it in the presence of water vapor at 
high temperatures—for example, 400 to 500 deg. C.— 
with or without the aid of catalysts such as chlorides of 
copper, iron or calcium. By an adjustment of proportions, 
temperature and gas velocity the reaction is made to 
proceed in any desired direction. The products can easily 
be separated by fractionation. According to an example, 
acetylene, chlorine and superheated steam in the pro- 
portions by volume of 1:2:12 are passed at the rate of 15 
liters per hour through a-~pipe containing refractory 
clay at 500 deg. C. and the product consists of dichlor- 
ethylene, trichlorethylene, tetrachlorethane and _ higher 
chlorination products in the proportions 1:6:6:1. (Br. Pat. 
174,635. Not yet accepted. Holzverkohlungs-Industrie Akt. 
Ges., Baden, Germany. March 29, 1922.) 


Fatty Acids.—Fatty acids are obtained by the oxidation 
of liquid hydrocarbons by means of air or oxygen in the 
presence of a base with or without other catalysts, provided 
the liquid hydrocarbons are first freed, say by treatment 
with fuming sulphuric acid, from constituents which tend 
to form resinous or asphaltic bodies. The preliminary 
refining may, however, be dispensed with wholly or in 
part, if the reaction-promoting agents formed by blowing 
the liquid hydrocarbons in an acid medium are added to the 
hydrocarbons before the treatment in the presence of a 
base, or if the liquid hydrocarbons are first blown in 
the presence of acid and the oxidizing treatment then 
continued in the presence of a base. Specification 148,358 
is referred to. 

In a second patent by the same patentees, the base 
referred to above is specified as, an alkaline earth or 
magnesia, preferably dry slaked slime, and the oxidation 
is carried out step by step, the detrimental reaction 
products being removed between the steps, say by filtration. 
(Br. Pat. 174,642 and 174,643. Not yet accepted. H. Win- 
ternitz, T. Bullinger and G. Teichner, Vienna. March 29, 
1922.) 


Alcohols.—Alcohols are prepared by passing a mixture 
of the vapor of the corresponding aldehyde and hydrogen 
over finely divided copper obtained by the reduction, pref- 
erably at a low temperature, of copper compounds which 
have not been prepared by precipitation and whose prepa- 
ration has not involved temperature of glowing heat and 
above. Activators may be added to the catalysts. The 
following examples are given of the preparation of catalysts 
for the production of ethyl alcohol from acetaldehyde, 
methanol from formaldehyde and benzyl alcohol from ben- 
zaldehyde: (1) Pumice is coated with copper powder and 
water glass solution or colloidal silica; the copper is then 
oxidized at 200 deg. C. and finally reduced at 200 to 250 
deg C.; (2) copper formate is brought on to pumice and 
then treated with hydrogen; (3) lumps of malachite are 
reduced at 200 to 250 deg. C. The catalysts described in 
the parent specification may also be employed for the 
production of other alcohols than ethyl alcohol. (Br. Pat. 
175,238. Not yet accepted. Badische Anilin & Soda Fabrik, 
Ludwigshafen. April 5, 1922.) 
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Removal of Phenols From Waste Liquors.—Phenols are 
removed from waste waters by extraction with benzene 
after acidifying, preferably by treating with acid resins 
obtained in benzene purification; for further use, the ben- 
zene is freed from phenol by means of caustic soda solution. 
A process and apparatus are described for removing phenol 
from alkaline waste waters from ammonia works. The 
waters are freed from solid matter by settling, acidified, 
preferably by passing part of them through acid resins, 
and agitated with benzene or “another organic liquid pro- 
duced by the pyrogenic decomposition of coal or brown 
coal”; the waste liquid is run off and the benzene agitated 
with caustic soda solution to remove phenol; fresh waste 
liquid is then run into the benzene and so on. The caustic 
soda solution is used repeatedly. The residue from the 
acid resins used in the neutralizing process may be used 
as fuel or as insulating material. (Br. Pat. 175,285. Not 
yet accepted. Posseyer Abwasser- und Wasser-reinigungs 
Ges., Essen. April 5, 1922.) 


Tanning.—Hides are soaked in slightly acidulated water 
before treatment with lime in the hair-removing process, 
so that the hair or wool, which retains a relatively large 
amount of the acidulated water by capillarity, is not at- 
tacked by the lime, which nevertheless easily traverses the 
skin after neutralizing the acid held therein. The soaked 
hides are piled in pairs with their skin sides together, each 
pair being separated by a waterproof fabric to protect the 
hair from the lime in the adjacent skin, and are treated in 
the usual manner with a somewhat larger amount of lime. 
(Br. Pat. 175,620. Not yet accepted. Soc. de Feutre, Paris. 
April 12, 1922.) 

Potassium Chloride—Rocks containing potash, such as 
leucite, are treated in counter-current in a furnace with 
gaseous hydrochloric acid, the temperature being about 
600 deg. C. at the outlet and 300 deg. C. at the inlet end. 
The chlorides other than alkali chlorides are decomposed by 
the time the material reaches the outlet end, and the 
chlorides are leached out from the product. The hydro- 
chloric acid may be produced by the Hargreaves process, 
using the potassium chloride produced by the main process, 
the hydrochloric acid being used directly in the hot state. 
(Br. Pat. 175,348. G. A. Blane and F, Jourdan, Rome. 
April 12, 1922. 

Hydrogen.—In the iron-steam method of manufacturing 
hydrogen, producer gas is used to reduce the iron oxide, 
the spent producer gas being utilized in a gas engine. The 
exhaust gases from the engine are employed to heat the 
iron-oxide retorts and to raise steam. To produce mixtures 
of nitrogen and hydrogen, a portion of the spent producer 
gas is mixed with steam and passed over a catalyst, and 
the carbon monoxide and carbon dioxide are removed in 
any well-known way. (Br. Pat. 175,501. J. Harger and 
Woodcroft Manufacturing Co., Ltd., Liverpool, April 12, 
1922.) 

Dyeing Cellulose Acetate—The partial or superficial 
saponification of cellulose acetate threads or fabrics by 
alkaline agents prior to or during dyeing is regulated or 
controlled by the addition of sodium chloride or sulphate or 
other alkali salts of strong mineral acids in concentrations 
up to 5 per cent. These salts may be partly replaced by 
sodium acetate described in specification 176,034 or by the 
salts specified in specification 175,486. Specification 169,- 
741 also is referred to. According to the provisional speci- 
fication, the invention is not confined to the above-men- 
tioned salts or concentrations. 

A second specification by the same patentee covers the 
regulation of the partial or superficial saponification of 
cellulose acetate threads or fabrics by alkaline agents prior 
to or during dyeing by the use of alkali silicates, alumi- 
nates or borates, used either alone or with added alkali. 
Water-glass is preferred; when used alone it should be 
employed in such quantity that after the saponification the 
residual alkali retains the silicic acid in solution. Sodium 
acetate may be added as described in specification 176,034. 
Specification 169,741 also is referred to. (Br. Pat. 175,485 
and 175,486. British Cellulose & Chemical Manufacturing 
Co., London. April 12, 1922. 
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AMERICA’S POWER RESOURCES. By Chester G. Gil- 
bert and Joseph E. Pogue. New York: The Century 
Co. 325 pp. 37 figures. Price, $2.50. 


It does a technical man good once in a while to get a 
broad’ economic picture of important national problems. 
This volume gives a splendid portrayal and interpretation 
of the energy resources—coal, oil, natural gas and water 
power—in their relation to industry. The presentation is 
simple and straightforward, clearly intended to make a 
popular and very general appeal to non-technical readers; 
but this only makes the work the more readable for the 
technical man. 

The sound reasoning which the authors apply to the prob- 
lem will furnish the chemical engineer interested in fuels 
and fuels processing a splendid foundation on which to 
stand in his consideration of new energy supply questions. 
The work is based upon the extended study made of the 
same subject by the two authors while they were connected 
with the Smithsonian Institution. Many readers after con- 
sideration of this brief volume will wish to get the more 
detailed studies which were prepared on some phases of 
the general topic and issued as bulletins of the National 
Museum. 

It is to be hoped that a large number will read the book 
and profit by its arguments. A general appreciation that 
the maintenance of higher standards of living for the 
American people can be based only upon a more efficient 
utilization of energy resources and application of machine 
power cannot help but be beneficial to the community as a 
whole. The authors have clearly and convincingly demon- 
stated this thesis. R. S. McBrme. 
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ZIRCONIUM AND ITS COMPOUNDS. By Francis P. 
Venable. American Chemical Society Monograph 
Series, 173 pp. 23x15 cm. New York: The Chemical 
Catalog Company, Inc., 1922. Price $2.50. 


The author takes cognizance of the growing technical 
and commercial importance of zirconium in the prefatory 
statement, “My purpose has been to give a systematic, 
clear and sufficiently full account of the chemistry of zir- 
conium which should prove useful in connection with the 
increasing interest attaching to this element.” 

The first chapter on the history of the element opens 
with the pertinent statement, “While this element is widely 
distributed and fairly abundant, its similarity in genera! 
properties to other so-called earths, especially alumina, the 
difficulty of separation from them and the absence of any 
easy characteristic test caused it to escape the notice of the 
earlier chemists.” There is an interesting account of the 
occurrence of zirconium, showing its remarkably wide dis- 
tribution, together with the fact that although the element 
as such is comparatively new, mention is to be found of 
jacinth, the natural silicate, in the writings of the ancients. 

A succinct statement of the properties of the element 
which conduced to the failure of the earlier investigators in 
their attempts to prepare it introduces the reader to the 
chapter on the element and its properties. There follows 
ar. account of the work of several workers in which the 
difficulties of the task are quite obvious. The work shows 
the need of careful and exact determinations of many of 
the physical constants, the present values being uncertain 
and sadly lacking in agreement. 

In the form of the oxide ZrO, this element exhibits prop- 
erties tending to mislead the investigator. On page 40 we 
read, “When zirconia is ignited, it becomes practically in- 
soluble in all acids except hydrofluoric. The discrepancies 
in the statements as to its solubility in other acids seem to 
be due to differences in the degree of ignition.” 

One finds on reading the account of the qualitative meth- 
ods of separation and detection that with one exception al! 
the reactions recommended as being distinctive with zir- 
conium salts and therefore adapted to their identification, 
are given by some others. The exception is notable and 
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described by the author as follows on page 121: “Biltz 
and Mecklenburg recommended a most delicate and useful 
qualitative test. The solution supposed to contain zircon- 
ium is strongly acidified with nitric or hydrochloric acid. 
A few drops of sodium phosphate are added and the solu- 
tion warmed. A white, gelatinous precipitate is given when 
as little as 0.0005 per cent of zirconia is present. No other 
element known to the authors gave such a precipitate in 
strongly acid solution. Iron, aluminum, the rare earths, 
beryllium, titanium, thorium and silicon gave no reaction. 
When a mineral is to be examined, it can be fused in a 
soda bead in the oxidizing flame, the bead dissolved in 
excess of hydrochloric acid, boiled, filtered, and a drop of 
the phosphate solution added. The test is not applicable 
if phosphoric acid is present in the mineral.” 

“Zirconium in combination with a volatile or organic 
acid is usually determined by direct ignition and weighing 
as ZrO.” Causes of error in this method are given, one 
being retention of a small quantity of the volatile acid 
radical by the oxide formed and the other being losses due 
to carrying away of light particles of oxide by gas cur- 
rents. Errors in the quantitative determination result 
from adsorption of soluble salts by precipitated hydroxides, 
explosion of hydroxide on ignition, and hydrolysis and con- 
sequent loss of weight of certain precipitates on washing. 

Most of the methods of separation from other elements 
are disposed of by referring the reader directly to the origi- 
nal literature on the subject. The cupferron method is 
discussed in some detail. Being accurate, simple and quick, 
the selenious acid method of Smith and James might well 
have been included in this chapter. 

As one would expect from the presentation of the proper- 
ties of the various zirconium compounds found in former 
chapters of this volume, the chapter upon technical appli- 
cations comprehends a great variety of uses, many of which 
are the subject of patents. Precious stones, oxy-hydrogen 
light, gas mantles, incandescent filaments, reduction of 
metals, alloys, furnace applications, refractories, enamels, 
glass, textile applications, colloidal applications, medicinal, 
abrasive and chlorinating agent comprise the list. 

Under the heading alloys there is discussed the possi- 
bility of using certain zirconium alloys as incandescent 
lamp filaments. “Such filaments are claimed to have the 
power of selective radiations—in other words, emit more 
light than corresponds to the temperature to which they 
are heated by the electric current. This implies a consider- 
ably lower wattage per candle power than is now required 
by the average metal filament lamp.” 

The volume includes an interesting, useful patent list, 
with a short abstract of each patent, also a comprehensive 
bibliography which includes all the patents given and to 
which reference is constantly made in the text. 

From the nature of the element there is undoubtedly 
more than the usual amount of conflicting data and dis- 
crepancies to be found in the literature, from which in 
each case the most reliable work has been selected with a 
discrimination which evidences an accurate comprehensive, 
experimental knowledge of the subject. 
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PHYSICAL CHEMISTRY FOR COLLEGES. A Course 
of Instruction Based Upon the Fundamental Laws of 
Chemistry. First Edition. By E. B. Millard, Assistant 
Professor of Physical Chemistry, Massachusetts Insti- 
tute of Technology. International Chemical Series, 
H. P. Talbot, Ph.D., Consulting Editor. New York: 
McGraw-Hill Book Co., Inc., 370 Seventh Ave.; London: 
6 and 8 Bouverie St., E.C., 4. 1921. vii + 411 pp. 
61 figures. Price $3.50. 


“This book has been prepared to bring before college 
Students certain of the more important aspects of physical 
chemistry, together with accurate modern data which illus- 
trate the applicability of its laws to the phenomena observed 
in the laboratory. It has been assumed that the student is 
familiar with inorganic and analytical chemistry, that he 
has had an adequate course in college physics and that the 
Simple processes of calculus are familiar to him. 

“No attempt has been made to cover the whole of physical 
chemistry in a single volume; its most important topics have 
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been treated at such length as the size of the volume allows, 
and numerous references to recent periodical literature are 
included for those who would pursue any given topic further. 

“The limitations of the orthodox laws of physical chem- 
istry have been emphasized more than is commonly done in 
beginning courses of physical chemistry. To this end the 
illustrative data have been carefully chosen from modern 
experimental work, in order to minimize the ‘experimental 
errors’ which are so often used to conceal real deviations 
of a law from the facts it is intended to express. A trust- 
ing belief in inadequate physical laws will only retard the 
scientific progress of a student, and weaken his faith in 
adequate laws; whereas a wholesome appreciation that 
physical chemistry is an unfinished and growing science 
may stimulate thoughtfulness and research. The proper 
time to encourage a research attitude is in the very begin- 
ning of a student’s chemical career.” 

With the above sentiments all modern physical chemists 
will be perfectly in accord, and in the hands of a capable 
and conscientious teacher Prof. Millard’s book will undoubt- 
edly be an admirable and inspiring text for college students. 
The various topics are presented in simple and entertaining 
style, and a sincere effort has been made throughout to 
enable the thoughtful worker to obtain an exact idea of the 
present status of our knowledge on each point. 

The most serious criticism that can be raised is that the 
text assumes too much on the part of the teacher, and it 
is to be feared that a student forced to make his way 
through the volume without more than the average avail- 
able amount of direction would be likely to emerge with a 
very confused idea of the fundamentals of the science. In 
the attempt to include minor details of recent advances, 
the early development and the intimate correlation of the 
different branches of the subject are often totally neglected. 
Important relationships, such as the ideal osmotic pressure 
equation on page 142, the van’t Hoff equation for the change 
of equilibrium point with temperature on page 251 and the 
Gibbs-Helmholtz equation on page 399, are introduced quite 
casually without any hint as to their derivation. Unless 
the groundwork in each case is added by the instructor, the 
knowledge gained must evidently be merely empirical. 

The best chapters are those on Radioactivity and Atomic 
Structure. The exercises at the end of each chapter are 
carefully selected, and cannot fail to be of great value to 


the student. JAMES KENDALL. 
a 7 * 


GAS CHEMISTS HANDBOOK. Compiled by the Chemical 
Committee Technical Section of the American Gas 
Association. New York: Second edition. 608 pp., 113 
illustrations. Price $6. 


This volume should be in every gas works and coke-oven 
laboratory, for most of the methods in it can be recognized 
as standard for these industries. Others who have any 
problems of testing or analysis in connection with gas works 
raw materials, products of gas nanufacturing or impuri- 
ties in gas will also do well to study these methods care- 
fully. 

The committee in the second edition of the handbook has 
followed its earlier policy of using methods which have 
been approved by the A.S.T.M., the American Chemical 
Society, Bureau of Standards and Bureau of Mines. This 
policy of following standard procedures adopted by asso- 
ciations or government institutions adds greatly to the 
value of the work. This plan should certainly be encour- 
aged and followed in future editions as they may become 
necessary. 

As in any volume which is a composite of the work of 
numerous authors, the text lacks somewhat that finish of 
style and that uniformity of presentation which makes a 
book most attractive. However, as this is largely a refer- 
ence work for use of laboratory men, the defect is not 
really serious. It would have been desirable, however, if 
a greater uniformity in illustrations had been found possi- 
ble. Many of these illustrations are excellent, certainly 
a great improvement over the earlier edition; but there is 
still room for improvement, as many of the drawings are 
by no means as carefully made as the value of the work 
would justify. R. S. McBrIpe. 
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American Institute of Chemical Engineers Holds 
Conference on Chemical Engineering Education 


At the invitation of the American Institute of Chemical 
Engineers, representatives of a score of colleges, together 
with a number of prominent chemical engineers, met at 
the Brooklyn Polytechnic Institute, Tuesday, May 16. The 
meeting was called to consider the reports of the Institute’s 
committee on chemical engineering education. This report 
was based upon an extensive questionnaire on the curricu- 
lum of chemical engineering courses offered at seventy- 
three institutions in this country. These results were 
tabulated, and on a basis of these tabulations, fourteen 
recommendations were made. The report is a thorough and 
admirable work. 

The meeting was called to order by President Henry 
Howard of the American Institute of Chemical Engineers. 
He introduced President Atkinson of the Brooklyn Poly- 
technic Institute, who made a short address of welcome to 
the conference. Dr. Atkinson said that he felt that some of 
the evils apparent in chemical engineering education were 
due to the fact that quantity production was the primary 
aim. He urged upon the conference the desirability of 
having the students undertake actual industrial work as a 
part of their technical courses. 

Secretary Olsen called the roll of the conference and the 
following men were present: 

Educators—F. W. Atkinson and J. C. Olsen of the Brook- 
lyn Polytechnic Institute; S. T. Arnold, Brown University; 
Edward Bartow, State University of Iowa; R. M. Bird, 
University of Virginia; F. E. Breithut, College of the City 
of New York; C. W. Crockett, University of Maine; John 
Frazier, University of Pennsylvania; T. B. Freas and D. D. 
Jackson, Columbia University; R. T. Haslam and W. K. 
Lewis, Massachusetts Institute of Technology; J. H. James, 
Carnegie Tech.; R. R. Renshaw and Henry Masson, New 
York University; Allen Rogers, Pratt Institute; R. L. 
Sackett, Pennsylvania State College; R. S. Tour, University 
of Cincinnati; H. M. Ullmann, Lehigh University; A. H. 
White, University of Michigan; James Withrow, Ohio State 
University. 

Chemical Engineers—A. D. Little, of A. D. Little, Inc.; 
Henry Howard of the Grasselli Chemical Co.; J. B. F. 
Herreshoff, General Chemical Co.; F. W. Frerichs, Herf & 
Frerichs; Charles L. Reese, du Pont company; T. B. Wag- 
ner, U. S. Food Products Corporation; G. E. Walker, Dorr 
Co.; Charles D. Allen and W. C. Bainbridge, H. Kohn- 
stamm & Co.; A. Trowbridge, National Industrial Con- 
ference Board; R. T. Stokes, of the Journal of Industrial 
and Engineering Chemistry, and H. C. Parmelee, Ellwood 
Hendrick, S. D. Kirkpatrick and Charles Wadsworth, 3d, 
of CHEMICAL & METALLURGICAL ENGINEERING. 

The secretary then read a number of letters from insti- 
tutions too far away to be represented, all expressing great 
interest in the conference. 


ENGINEERS EXPRESS VIEWS ON EDUCATION 


Arthur D. Little of Boston, chairman of the Institute 
committee, was asked by President Howard to take the 
chair. Dr. Little began by reading one by one the recom- 
mendations which the committee had made, and calling for 
objections to the recommendations as they stood. In this 
preliminary discussion ten of the recommendations were 
approved without change and four were reserved for dis- 
cussion at the afternoon session. Dr. Little then called 
on a number of chemical engineers to express their views 
with regard to the products which the educational insti- 
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tutions are turning out under the name of “chemical 
engineer.” 

Henry Howard of the Grasselli Chemical Co. said that 
he felt that most of the chemical engineers lacked initiative 
and originality. He did not know whether these attributes 
could be supplied by education, but felt that the problem 
should be considered. The young chemical engineer seems 
to him to lack a knowledge of how to undertake problems, 
and his suggestion was to train not specialists, but engi- 
neers who have breadth of point of view. Charles L. 
Reese, chemical director of the du Pont company, made a 
very strong plea for training in English and said that he 
believed this to be the greatest lack in chemical engineers 
at the present time. He would prefer a man who had been 
well trained in chemical theory rather than the ordinary 
chemical engineer, but admitted that the demands of the 
du Pont company differ from those of smaller organizations. 
J. B. F. Herreshoff of the General Chemical Co. felt that 
perhaps the greatest lack in chemical engineering training 
was that men were not able to think methodically. What 
is needed in industry is men who can talk well, think well 
and write well, he said. Able criticisms of present chemical 
engineering education were also made by T. B. Wagner, F. 
W. Frerichs and R. S. Tour. 

Dr. Little closed the morning session with a few ex- 
tracts from the Mann report on engineering education. The 
conference then adjourned to the Brooklyn Chamber of 
Commerce, where informal luncheon was served. 


EpucaTors EXPREss VIEWS 


In the afternoon session the educators, who may be con- 
sidered the producers of the chemical engineer, were given 
an opportunity to express their views on chemical engi- 
neering education and to suggest changes which would be 
beneficial. Discussions centered. around some of the moot 
points of the Little report. Prof. James of Carnegie Tech. 
contended that business training for chemical engineers 
was highly desirable, especially for those who went into 
smaller companies. Companies such as the du Pont organ- 
ization might not find such training necessary, but sub- 
jects such as commercial engineering should, in his opinion, 
be included in the training of a chemical engineer, Another 
point raised by Prof. James was that engineering subjects, 
such as mechanical engineering, applied mechanics, strength 
of materials and such courses, should be given to chemical 
engineers in somewhat condensed form, as minor subjects, 
much as chemistry is given in condensed form to medical 
students. 

Dean Sackett of Pennsylvania State College Engineering 
School felt that it would be distinctly unwise to omit sub- 
jects such as might be included under industrial engineer- 
ing and plant management from the curriculum of the 
chemical engineer. He further made a plea for the 4-year 
course in chemical engineering, stating that such a course 
should be a general course and that special subjects should 
be taken up as graduate subjects, preferably in institu- 
tions specializing in such subjects. This, he said, would 
make for economy in educational institutions. He was 
somewhat opposed to special courses in English, economics, 
ete., because he felt that good English and fundamental 
principles of economics could be taught through courses in 
engineering. The writing of reports could be just as effi- 
cacious in teaching the students good English writing as 
random subjects in English composition. It would be much 
easier for the student to recognize economic principles em- 
ployed in connection with engineering problems in the 
courses which he had to take. Dean Sackett stated in clos- 
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ing that courses in chemical engineering should do their 
best to increase the interest of the student in the human 
side of his profession. 

A reading knowledge of a modern language was consid- 
ered very desirable, and both French and German were 
felt to be necessary, although many of those present be- 
lieved that high school preparation would eliminate the 
necessity of taking up either or both of the languages in a 
technical course already crowded with subjects. Prof. 
Lewis of the Massachusetts Institute of Technology made 
a strong plea against overcrowding the curriculum of the 
chemical engineer. Four years were in his opinion nearly 
filled with mathematics, physics, chemistry and chemical 
engineering. It should be urged on the students that four 
years cannot possibly turn out a finished chemical engi- 
neer and that professional success can come only with 
continued study after graduation. The technical school then 
should confine itself to subjects which it is difficult to study 
away from the institution. Such subjects as chemistry 
very properly should be majored in institutions, whereas 
subjects such as industrial engineering, in Prof. Lewis’ 
opinion, should be postponed until the student has gradu- 
ated, for such a subject he could well undertake himself. 


THe M.I.T. System 


Dr. Haslam of the Massachusetts Institute of Technol- 
ogy described the Technology system and told how it 
worked. In brief, there are three stations to each of which 
fifth year students in chemical engineering are sent for 
two months. Each one of these stations is in charge of a 
director and an assistant director, both of whom are mem- 
bers of the faculty of the Institute. Each station is con- 
nected with two manufacturing plants and the students 
spend one month in each of the plants. The program in 
each plant is somewhat similar. During the first week a 
flow sheet or description of the manufacturing process is 
made out by the student, after which investigative tests are 
organized. These tests are designed by the director of the 
station and are carried out by the students. They are not 
intended to study the operation of the plant as such. In 
other words, the fact that the men are working in a sugar 
refinery is not the significant fact. Primarily, they are 
studying filtration in the sugar refinery and they concen- 
trate on “unit studies,” such as grinding, filtration, evap- 
oration, heat transfer, etc. 

The students thus are given a six months’ course in plant 
research. Specific problems in industry are being studied 
from the point of view of the chemical engineer. The 
students solve these problems themselves under competent 
guidance. They organize the tests, decide what data are 
necessary, make sure that the data are taken accurately, 
and record the data themselves. Considerable interest was 
evidenced on the part of the conference in this new and 
apparently successful experiment. 

Dr. Allen Rogers of the Pratt Institute told something of 
the work which is done at his institution in training, not 
chemical engineers, but chemical foremen. This work also 
was followed with great interest. 


RECOMMENDATIONS ADOPTED 


The recommendations of the Institute committee as 
finally adopted by the conference were as follows: 


_ 1. An undesirable multiplicity of subjects is now 
included in courses in chemical engineering. 

2. Wherever possible it is desirable to avoid splitting 
major courses into a number of minor courses. 

3. Any course in chemical engineering should pro- 
vide, as the background for specific instruction in chem- 
ical engineering as such, strong courses in chemistry, 
physics, mathematics and the’ fundamentals of engi- 
neering. 

4. As preliminary to the desirable reorganization of 
chemical engineering courses, steps should be taken to 
secure agreement on the nomenclature concerned with 
the subjects involved. 

5. A much closer agreement in the weighting of the 
various courses as to clock and credit hours is urgently 
needed in those institutions giving courses in chemical 
engineering. 

6. The committee would omit from chemical engi- 
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neering curricula courses in civil engineering, sanitary 

engineering, mining engineering (except geology), and 

electrical engineering beyond its fundamentals, which 
should include the instruction required for the erection 
and operation of motors and generators. 

_ 7. It is desirable to avoid specialization by industries 

in the 4-year course in chemical engineering. When 

specialized training is offered, the specialized subjects 
should preferably be segregated as post-graduate work. 

This applies to such subjects as petroleum technology, 

sugar, cellulose technology, fuel and oil, and refrigera- 

tion. 

8. The committee considers a thorough grounding in 
English, a reading knowledge of some foreign language 
and a reasonable familiarity with English literature 
essential to the adequate training of the chemical engi- 
neer, and regards “English as one of his most effective 
working tools. It recommends a special course in re- 
port writing and the oral presentation of projects. 

The committee recommends that a “source of in- 
formation” course or its equivalent be provided as a 
part of the chemical engineering course. This special- 
ized course should familiarize the student with patent 
literature, governmental reports, onnerenaas trade 
journals and catalogs, abstract journals, publications 
of societies and other technical literature, the resources 
of libraries and the activities of scientific and technical 
organizations throughout the world. 

10. The committee recommends that wherever pos- 
sible, engineering studies should be preceded by 3 years 
of general college training, in which special emphasis 
be given to mathematics, physics, chemistry, English 
history and economics, with the idea of obtaining a 
broad foundation for their professional study and of 
entering upon this study at a greater maturity and 
with presumable reduction of time required for their 
professional courses. 

11. The committee wishes to emphasize the fact that 
the chemical engineering profession is’ a difficult one 
and that, accordingly, a thorough and broad prepara- 
tion for entrance should be insisted upon by institu- 
tions offering courses in chemical engineering. 

12. The committee recommends that technical schools 
and professional schools of universities arrange their 
courses so that properly qualified college graduates 
may secure a professional degree at the end of a two- 
year course. 

13. The committee deprecates the use of undergrad- 
uate or even graduate students as major instructors (in- 
structors of laboratory sections or quiz sections) in 
charge of classes of chemical engineering, even in the 
freshman year. 

The conference voted that the chairman appoint a com- 
mittee to carry on the work and to call a second conference 
at some future time. Dr. Little urged the members of 
the conference to suggest the names of members of the 
committee to him. A vote of thanks was passed to the 
Brooklyn Polytechnic Institute for its courtesy in housing 
the conference. 





Modern Trend of Engineering in Public Service 
Indorsed by Heating and Ventilating Engineers 


Eulogizing the report of the committee on elimination 
of waste in industry of the Federated American Engineer- 
ing Societies as a “notable and outstanding” achievement in 
the public interest, a report of the committee on industrial 
reconstruction of the American Society of Heating and 
Ventilating Engineers urges active engineering participa- 
tion in the national effort to solve the pressing problems of 
industry. The committee was appointed to study some of 
the questions of industrial reconstruction and to seek to 
co-operate with the committees of other engineering so- 
cieties to ascertain avenues for public service by engineers. 

It is the intention of the Society of Heating and Ventilat- 
ing Engineers to associate with the Federated Societies as 
soon as its finances permit. 





Lime Association to Meet in Cleveland 


The annual convention of the National Lime Association 
will be held June 14 to 16, at the Hotel Statler, Cleveland, 
Ohio. The activities of this convention will deal with the 
technology of the uses of lime and the industrial problems of 
manufacturing and marketing lime. 
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Differences Between Importers and Alliance 
Aired Before Dye Investigation 


Additional testimony relating to the importers’ view of 
the dye situation was presented before the Senate investi- 
gating committee by Paul Pickhardt, of Kuttroff, Pickhardt 
& Co., in the dye hearings last week. In addition to Sen- 
ator Moses’ complaints against the administration of the 
licensing system which Mr. Pickhardt voiced at his first 
appearance, the latter presented a lengthy recital of his 
own activities and those of his firm in connection with the 
importation of German dyes. His testimony was designed 
to show that all of the activities of himself and of his 
company were proper and did not merit the condemnation 
and criticism that he said previous witnesses before the 
committee had expressed. Mr. Pickhardt read quotations 
from communications between his firm and the German 
cartel, and between various officials in the United States 
and American representatives in Paris dealing with the 
dye situation. These showed, he said, that statements and 
inferences made against the activities of his firm were not 
justified and that his company had acted within its rights 
at all times. 


AGAIN ATTACKS TEXTILE ALLIANCE 


Mr.Pickhardt again emphasized his contention that the 
German manufacturers desired to have all dyes wanted by 
the United States, other than those controlled by the Rep- 
aration Commission, imported through the firm of Kut- 
troff, Pickhardt & Co., and he again attacked the promi- 
nence of the Textile Alliance in importing German dyes 
for consumers. The intention of the Germans, he said, 
was that Kuttroff, Pickhardt & Co., be the sole importing 
agency of all other than reparation dyes. 

His company had returned 188 import licenses to the 
consumers for whom they had obtained them, he said, 
because the Textile Alliance was able to secure the dyes 
at a cheaper price. These licenses were the property of 
the consumers and should be turned back to them, he felt, 
rather than turned over to the Textile Alliance, although 
the consumers themselves gave the licenses to the Alliance 
to fill. 


DERIDES GERMAN BUGABOO 


Efforts have been made, continued Mr. Pickhardt, to im- 
press upon the country the great power of the German 
chemical cartel and the danger of the cartel securing a hold 
on this market through importers. “As a matter of fact,” 
he said, “any hold that may be obtained will be through 
the quality of their goods or their prices, and whether that 
hold comes through importing agencies or an official 
agency makes little difference.” 

“Reference has been made to the danger of German 
dumping,” he continued. “It must be remembered that the 
Germans are in a commercial business. Before the war 
$11,000,000 would cover the entire market in the United 
States. The consumption of German dyes in the United 
States was not over 15 per cent of the total world con- 
sumption. It is scarcely probable that the Germans would 
disturb prices all over the world, including all other mar- 
kets where they now can make a profit, in order to dump 
dyes in the United States. They would be throwing a 
world market away for a comparatively small part of it. 
The statement that the German cartel would be willing 
to spend $50,000,000 dumping dyes in the United States 
in order to destroy the American industry is absurd.” 


TEXTILE ALLIANCE OFFERS DEFENCE 


W. B. Denton, treasurer of the Textile Alliance, presented 
a statement from A. M. Patterson, president of the Alli- 
ance, replying to Mr. Pickhardt’s charges against that 
organization. The statement declared that the Textile 
Alliance has had only the same sources of information that 
are open to Kuttroff, Pickhardt & Co. He added that the 
delays in receipt of reparations dyes charged to the ad- 
ministrators of the system by Mr. Pickhardt were caused 
by the efforts of importers, present or former agents of 
the cartel, to delay and block the deliveries of reparation 
and “Herty option” dyes to consumers in the United States. 

Mr. Patterson replied to a number of other charges by 
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Mr. Pickhardt and stated in conclusion that the rights to 
the reparation dyes’ guaranteed and safeguarded by the 
treaty with Germany can be maintained only through a 
government agency or a nominee acting for the American 
public and the consuming trades. 


Howe EXpPLains C.W.S. EXHIBIT 


The importance of chemistry to national defense, as well 
as to medicine and to industry and science, was emphasized 
by H. E. Howe, formerly of the National Research Council, 
in his testimony on May 20 before a special session of the 
committee. Dr. Howe explained the chemical exhibit which 
was prepared under the auspices of the National Research 
Council with the co-operation of the Chemical Warfare 
Service of the United States Army. The exhibit was pre- 
pared, he said, to educate the public to the vitally important 
part in our national existence played by chemistry. The 
exhibit now is permanently installed at the Smithsonian 
Institution in Washington. 





New Proposal for Government Operation 
of Muscle Shoals in Senate 


Senator Norris of Nebraska has introduced a bill for the 
operation of the Muscle Shoals nitrate plants by a govern- 
ment corporation to be known as the Federal Chemical Cor- 
poration. The bill was prepared by ex-Representative Lloyd 
of Missouri. 

The proposed corporation would continue for 50 years and 
would have seven directors, of whom three would represent 
the government by selection of the Secretaries of Treasury, 
War and Agriculture. These three directors would have the 
same power as the other directors of the corporation and 
in addition would control the sale and distribution of ni- 
trates and fertilizers produced. The other four members of 
the board would be selected at the annual meeting of the 
stockholders of the corporation and hold office for one year. 

The offices of the corparation would be established at 
Muscle Shoals and in Washington. The capital stock would 
be $5,000,000 divided into 50,000 shares of par value $100. 

The bill provides for the lease of the Gorges steam plant 
and transmission lines with all the plants and dam at Muscle 
Shoals for a period of 50 years. The corporation would 
complete the construction projects now under way, includ- 
ing Dam 3 and its proposed power house. Under the pro- 
visions of the bill, the corporation would immediately adapt 
the nitrate plants for the production of fertilizers, the sell- 
ing price of which would be fixed by the government di- 
rectors. The bill would also provide that the lessee give to 
the government, for its protection, a bond in the sum of 
$1,000,000 to be approved by the Secretary of the Treasury 
for the faithful performance of the provisions of the lease, 
which would be renewed every 5 years. In event the bond 
were not renewed at the expiration of any 5-year period the 
lease would terminate and the government take possession. 





Redmanol Company Censents to Decree and Will 
Manufacture Under License of Bakelite Co. 


The Redmanol Chemical Products Co. has made a settle- 
ment of the recent action by the General Bakelite Co. against 
the General Insulate Co. for infringement in the use of Red- 
manol by the last named company. This action though 
brought against its customer was defended by the Redmano! 
company. 

Judge Chatfield rendered a decision sustaining the Baeke- 
land patents, covering broadly, on the one hand, the com- 
bination of phenol condensation products with fiber and 
fibrous materials, and on the other hand the simultaneous 
use of heat and pressure in the manufacture of articles 
made from these products." The Redmanol company has now 
consented to a decree and paid heavy damages in liquida- 
tion. Redmanol henceforth will manufacture under license. 

The validity of the Baekeland patents is thus confirmed. 
Previously their validity had been acknowledged by the Con- 
densite Co. of America, a licensee of the General Bakelite Co. 

The products of these three companies are well know” 
under trade names of Bakelite, Redmanol and Condensite. 


‘See CHEM. & Met. ENG., vol. 25, p. 279, Aug. 17, 1921. 
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Tariff Discussion in Senate Drags Through 
100 of 2,057 Committee Amendments 


It took the Senate just a month to consider the less con- 
troverted committee amendments to the chemical schedule 
of the tariff bill. The rates prescribed for coal-tar prod- 
ucts, which can be considered only in connection with the 
administrative provision providing for a continuance of 
dye and chemical control, are yet to be discussed. With 
the single exception of American valuation, the dye con- 
troversy is the principal storm center of the entire bill. 

The chemical schedule contains eighty-eight paragraphs. 
Some of the more disputed of these have gone over for 
future consideration. When it is considered that there are 
1,690 paragraphs in the bill, in addition to the special pro- 
visions and the administrative features, the enormity of 
the task of putting through tariff legislation under Senate 
rules, under which it is very difficult to restrict debate, 
can be realized. The eighty-eight paragraphs in the chemi- 
cal schedule cover more than 6,000 items. As a conse 
quence, the rate of duty is of concern to a very wide range 
of industries. Senators anxious to present the viewpoints 
of constituents are never lacking in material to bring 
before the Senate regardless of the importance of the item. 
The bill contains 2,057 committee amendments. During 
the first month of the consideration of the bill one hundred 
of that number had been considered. 

In this particular bill the special provisions and admin- 
istrative features represent departures in policy. As a 
result those provisions will come in for lengthy discus- 
sion. They cover 196 of the 438 pages of the bill. 


EYES ON THE CALENDAR 


Senator Harrison of Mississippi, who is opposed to the 
passage of the bill, stated on the floor of the Senate May 
16 that “the plan of the majority is to allow the consid- 
eration of the pending bill to occupy a long time in the 
Senate—to permit it to drag along for months and months. 
Then the bill will go to conference. It will stay in con- 
ference during the election. Then Congress will adjourn 
without a tariff bill having been passed.” 

Five hours and forty minutes was consumed in the dis- 
cussion of the five-line alcohol paragraph before the com- 
mittee amendment was voted on. This is typical of the pro- 
cedure on numerous other items which are by no means 
storm centers in the bill. “Senators on the other side,” said 
Senator McCumber, who is in charge of the bill, “disclaim 
any purpose whatever to delay the consideration of this bill. 
They speak earnestly of their desire to facilitate its progress. 
They remind me of the poem of Kipling’s bear, as they look 
at us and speak to us like a man in the attitude of prayer, 
professing their innocence of any intention to filibuster.” 


BoRAH WOULD POSTPONE CONSIDERATION OF THE BILL 


That the Republicans are not a unit in their support of 
the bill is becoming increasingly evident. Senator Borah 
boldly stated on the floor of the Senate that the facts at hand 
are insufficient upon which to base an intelligent tariff bill at 
this time. “I would vote unhesitatingly,” he said, “to post- 
pone consideration of the bill and to take care of the situa- 
tion by a simple addition to the emergency tariff law. I do 
not know where we can get facts as to the cost of production 
abroad. I do not see how it is possible to secure them. The 
facts available today will be swept away utterly tomorrow, 
so that there are no facts upon which we can base an intelli- 
gent opinion. I do not believe it is possible to make a tariff 
law of permanent worth under such conditions.” 

While it is known that certain Republican Senators are 
not enthusiastic about the bill, there can be no denying that 
the majority leaders are doing all in their power to expe- 
dite its consideration. 


AMMONIUM NITRATE OFF FREE LIST 


At the last minute the committee changed its mind with 
with regard to the action it would take on ammonium ni- 
trate. This commodity had been placed on the free list, but 
on reconsideration the committee decided to recommend that 
it be made dutiable at one cent per pound. It was contended 
that the byproduct coke industry must be encouraged, and 
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since such a duty would not be in the interest of a monopoly 
but in the interest of a very large number of separate con- 
cerns, the committee finally determined to give it protection 
to the extent of 1 cent a pound. It was admitted that the 
Republicans on the Finance Committee were closely divided 
on the matter, but the Senate supported the l-cent duty by 
a vote of 35 to 24. 

By a vote of 32 to 24 the rate of 50 per cent ad valorem 
on trichlorethylene was reduced to 35 per cent. It was 
pointed out by Senator Willis of Ohio that it’ is important 
to use this chemical in the decaffeinization of coffee in that 
it does not explode like benzene. This permits the carrying 
on of this operation within city limits where it otherwise 
would be barred by fire regulations. 

The duty on dry, ground, bolted or precipitated chalk was 
reduced from 35 per cent to 20 per cent ad valorem. The 
rate on putty was increased from 4 to ? cent per pound, 
while the manufactures of chalk not specially provided for 
were put back to the House rate of 25 per cent ad valorem. 
The committee also receded from its proposal to make 
ethers and esters not specially provided for dutiable at 30 
per cent ad valorem. The House rate of 25 per cent was 
restored. 


KING WouLp REDUCE BARIUM RATES 


As fast as he could offer them the Senate rejected amend- 
ments of Senator King to reduce the duties on barium 
products. By a vote of 41 to 15 it rejected his amendment 
to reduce the duty on barium carbonate from 1 to 34 cent 
a pound, and the committee duty of 1 cent a pound was 
adopted, 38 to 15. By a vote of 36 to 13 the Senate re- 
jected King’s amendment to reduce the duty on barium 
chloride from 1% cents to 3 cent a pound, and adopted the 
committee duty without division. An amendment by the 
Senator reducing the duty on barium hydroxide from 1% 
cents to 3 cent a pound was defeated, 40 to 12, and another 
amendment reducing the duty on barium nitrate from 24 to 
14 cents a pound was defeated, 39 to 13. 

This brought up the matter of a proposed duty on man- 
ganese, which product the Finance Committee had placed on 
the free list. Senator Smoot of Utah said the controlling 
factor which induced the committee to place manganese on 
the free list was a report of the Geological Survey to the 
effect that there were no deposits in this country of suffi- 
cient content to enable them to be worked profitably. 





New Jersey Chemical Society Enjoys 
Annual Outing at Princeton 


A more beautiful day for an outing could not have been 
desired than Saturday, May 20, when the members of the 
New Jersey Chemical Society journeyed to Princeton for 
their annual ladies’ day, as guests of the Chemical Society 
of Princeton University. The Princeton campus, with its 
shaded walks, expansive lawns and well-kept gardens, was 
at its best. Campus and buildings were thrown open to 
the visitors, and little groups of chemists wandered through 
the grounds as their fancy led them. Many of the members 
found their way to the athletic field and saw Princeton 
triumph over Harvard in the dual track meet. Late in the 
afternoon light refreshments were served in Murray Dodge 
Hall, after which the members gathered at a theater just 
off the campus, where A. C. Fieldner, of the Pittsburgh 
Experiment Station of the Bureau of Mines, spoke on the 
timely subject of the ventilation of vehicular tunnels. 

Mr. Fieldner’s talk was illustrated with slides and motion 
pictures showing the experimental mine constructed at 
Pittsburgh in which were carried out the studies that sup- 
plied data for the design of the new Hudson River tunnels. 
The studies of effect of small concentrations of carbon 
dioxide on the workers were described, as were the elaborate 
chemical and physical tests on the rate of flow of air, its 
optimum humidity and the heat conductivity of the tunnel 
walls. 

Dinner was served in the beautiful graduate school dining 
room to eighty members and guests. Beyond a brief word 
of appreciation for Princeton’s hospitality there was a 
refreshing absence of speechmaking, and the guests enjoyed 
a sociable hour before returning to their homes. 
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New Merchant Mill Planned by Tennessee Coal, 
Iron & R.R. Co. 


Official announcement is made by George Gordon Craw- 
ford, president of the Tennessee Coal, Iron & Railroad Co., 
that a combination 10- and 12-in. merchant bar mill, two 
blocks long by 80 ft. wide and having a monthly capacity of 
10,000 tons of plain or deformed bars, rounds and squares, 
is to be built at once at the works of the Tennessee company 
in Fairfield, a suburb of Birmingham. While the cost of the 
new mill has not been officially announced, it is stated 
unofficially that the figure will be approximately a million 
dollars. 

The new merchant mill will be so located as to receive 
billets from the Fairfield blooming mill, to which tables will 
be added so that long billets can be delivered to the merchant 
mill without the necessity of switching cars. It will con- 
sist of a roughing train of six strands of 10-in. rolls, an in- 
termediate mill of five strands of 12-in. rolls and a finishing 
train of two strands of finishing rolls, provided with 11-in. 
pinions, making it possible to use either 10-in. or 12-in. rolls. 

A mechanical! hotbed 255 ft. in length will receive the 
hot bars from the roll trains and, after cooling, the bars will 
be sheared and stocked in a stores and shipping room 
specially adapted for the storing of concrete reinforcing bars 
and with storage capacity for a limited tonnage of merchant 
bars. The bar mill and stocking building will be 80 ft. wide 
and 820 ft. long. The capacity of the mills is estimated at 
10,000 tons of plain or deformed bars, rounds or squares 
per month. The mill is to be built to care for the increased 
demands for bars in the Southern territory and for export. 
Material for the construction of the mill will be ordered at 
once and construction will begin as soon as the materials are 
received. 


New Strike Indicates Large Northern Oil Field 


The Troy-Sweetgrass Co. has struck oil at a depth of 
1,750 ft. in a test-bore that the company was sinking at 
a point 12 miles southeast of Kevin, Mont. The oil is said 
to be of the same grade as that found at Kevin about 
2 months ago, and would seem to indicate that an important 
new oilfield has been discovered. When oil was found at 
Kevin, S. E. Slipper, of the Canadian Geological Survey, 
after making an examination of the oil, stated emphati- 
cally that he believed an important new field had been dis- 
covered, and that the geological structure of the country 
in southern Alberta would lead him to suppose that the 
field is likely to extend into that province nearly as far 
as the Saskatchewan River. The recent discovery of very 
“wet” gas near Medicine Hat would seem to bear out 
Mr. Slipper’s prediction. The Troy-Sweetgrass Co. will 
enlarge the bore, so that oil may be pumped from the well. 








Tile Manufacturers Exhibit Varied Products 


The Associated Tile Manufacturers, co-operating with the 
American Institute of Architects, held an exhibit of tiles and 
tile work and presented a series of illustrated addresses at 
the Cosmos Club, Washington, D. C., May 12 to 15, inclusive. 
The exhibit was largely of samples of tiles for house and 
building finish or decoration. The possibilities of utilizing 
colored and figured tiles for both exterior and interior was 
particularly emphasized. Among the speakers were Frank 
Upman, Albert Kelsey, D. Knickerbocker Boyd and A. L. 
Harris, architects, and F. W. Walker, secretary of the Asso- 
ciated Tile Manufacturers. 





Carnegie Tech Students Join Industrial Engineers 


A chapter of the Society of Industrial Engineers was 
recently organized among students at Carnegie Institute of 
Technology, Pittsburgh, to be known as the Carnegie Indus- 
trial Engineers Society. This is the third chapter to be 
organized in the country. 

The department of machine construction, under Prof. 
Charles C. Leeds, organized the chapter, which includes 
108 members. Sophomore, junior and senior students taking 
4-year degree courses in the colleges of engineering and 
industries are eligible, but a satisfactory scholastic standing 
must be maintained to hold membership. 
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Fellowships Offered at Washington and Alabama 


The College of Mines of the University of Washington 
offers five fellowships for research in mining, metallurgy 
and ceramics in co-operative work with the Bureau of 
Mines. The fellowships are open to graduates of universi- 
ties and technical schools who are properly: qualified to 
undertake research investigations. The value of each fellow- 
ship is $780 per year of 12 months, beginning July 1. Fel- 
lowship holders are required to register as graduate stu- 
dents and to become candidates for the degree of master of 
science in mining engineering, or metallurgy, or ceramics, 
unless an equivalent degree has previously been earned. 

The School of Mines of the College of Engineering of the 
University of Alabama also offers five fellowships in min- 
ing and metallurgical research in co-operation with the 
Bureau of Mines. The fellowships are open to graduates 
of universities and engineering schools who have proper 
qualifications to undertake research investigation. Condi- 
tions are the same as mentioned above. 

The Co-operative Department of Mining Engineering of 
Carnegie Institute of Technology, Pittsburgh, announces the 
offer of two fellowships in mining research and two in 
teaching and research, in co-operation with the Pittsburgh 
Experiment Station of the United States Bureau of Mines. 
Fellowships are open to graduates of universities and tech- 
nical schools who are properly qualified to undertake 
research investigations. The value of each fellowship is 
$750 per year of 10 months beginning July 1 for the 
position of research fellow and Aug. 1 for teaching fellow. 





International Chamber of Commerce to Hold 
General Meeting in Rome 


The next general meeting of the International Chamber of 
Commerce will be held in Rome, Italy, the week of March 19, 
1922. In arriving at this decision the board of directors of 
the International Chamber, which just met in Paris, was 
influenced to a great extent by the possibilities of the 
Genoa Conference. 

Before this meeting the International Chamber commit- 
tees, consisting of experts in financial and commercial prob- 
lems, will be able to consider the results from the Genoa 
Conference in so far as they affect industry and commerce. 
Based on the views of these committees, constructive plans 
will be made at that time as to such further steps which 
should be taken in restoring the trade of the world. 

The Congress planned for next spring will be the first 
meeting of the International Chamber to be held in Italy. 
As it is to be held early in the year, it is expected that large 
delegations of business men from the twenty or more 
countries connected with the International body will attend. 





New Fertilizer Plant in Florida 


Work has begun on the factory of the Non-Acid Fertilizer 
& Chemical Co., which will manufacture finished fertilizer 
from phosphate taken from its own mines in Polk county, 
Fla. The plant will be completed in time to begin filling 
orders by Aug. 1, according to backers of the enterprise. 

The plant, which will have a capacity of 40,000 tons a 
month, is located on the main line of the Atlantic Coast 
Line R.R., 14 miles south of Lakeland. When completed 
it will have a complete mixing plant capable of converting 
the raw phosphate into finished commercial fertilizer. The 
company owns several tracts of phosphate lands in the Lake- 
land and Mulberry district and will mine its own raw ma- 
terial. The main building will be 80x300 ft. and 150 men will 
be employed. 





Says Freight Rates Keep Up Fertilizer Prices 


Fertilizer prices are discussed by Chairman Anderson of 
the Joint Agricultural Commission in a report on the effect 
of railroad rates on agriculture and basic commodities. 
“Fertilizer prices are now close to the pre-war basis except 
for the higher freight costs now prevailing,” he said. “Mate- 
rial prices and costs of manufacture are almost back to 
normal, leaving the present freight costs almost entirely 
responsible for the difference between present cost of fer- 
tilizer and that which prevailed prior to the war.” 
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American Section, Society of Chemical Industry, 
Holds Symposium on Activated Carbon 


Of rather unusual interest, partly because of the com- 
paratively recent development of the subject and partly 
because of its wide industrial application, was the confer- 
ence on activated carbon held by the American Section of the 
Society of Chemical Industry in New York, May 19. Two 
papers on different phases of the subject were presented 
and the discussion which followed was general and animated. 


ACTIVATED CARBON AND Its USsEs 


Dr. A B. Ray, of the National Carbide & Carbon Co., took 
as his subject “Activated Carbon and Its Uses.” Although 
handicapped considerably by lack of facilities for projecting 
his carefully prepared stereopticon slides, Dr. Ray went into 
the theory of activated carbon and its application in industry 
in a lucid and interesting manner. Activated carbon appar- 
ently has a distinct physical form. Amorphous carbon, aside 
from its occurrence as diamond and as graphite, occurs in 
two forms, one of which is active, while the other is not. 
The active form is prepared by the carbonization of nut 
shells or lignite at low temperatures, giving a product which 
is known as primary carbon. This is not absorptive, since 
it is apparently already saturated with stabilized hydrocar- 
bons. The process of activation consists in breaking down 
this complex of stabilized hydrocarbons by treatment with 
saturated steam, by differential oxidation or by a chemical 
treatment with lime or zinc chloride. Active and inactive 
carbon differ in the temperature of formation, the active 
modification being formed at temperatures between 500 and 
600 deg. C. 

The absorptive power of the carbon depends upon two 
characteristics of the substance, its specific absorptive 
capacity and its capillary absorptive capacity. Dr. Ray 
described tests developed during the war for the determina- 
tion of these two quantities by saturating and then evacua- 
ting a sample of carbon. By far the largest part of the 
absorbent power of the carbon is due to its specific absorp- 
tion power, and this portion is also most readily recovered. 
He also described the iodine test for determining the 
capacity of the substance for absorbing complex substances 
from solution. For this phase of selective absorption, 
porosity is a requisite of the material as well as activity. 
The porosity is determined by measuring the apparent den- 
sity in a specially designed apparatus. 


APPLICATION OF ACTIVATED CARBON IN INDUSTRY 


Activated carbon is finding application in industry in three 
main fields, for absorbing gases, absorbing substances from 
solution and as a catalyst. For the first purpose, the carbon 
must have a high retentivity and be structurally strong. It 
is being used for removing toxic vapors from air, in solvent 
recovery, extracting gasoline from natural gas, sulphur 
compounds from coal gas, purifying hydrogen, separating 
mixed gases, manufacturing helium, obtaining high vacuums 
and in purifying carbon dioxide and ammonia. As an 
absorbent for substances in solution it is used in refining 
sugar, organic acids, glycerine, gelatine and glue, phar- 
maceuticals, mineral acids, alkaloids and decolorizing waxes. 

G. A. Burrell described in greater detail the application of 
activated carbon to the extraction of gasoline from natural 
gas, a process which seems to promise relief for the motor 
fuel situation of the future. Dr. Burrell pointed out how 
the tremendous demand for motor gasoline has forced the 
refiners to cut deeper and deeper into the petroleum to 
produce lighter fractions for this purpose. The product so 
obtained is low grade and has to be mixed with natural gaso- 
line to make it fit for use as a fuel. 

Both of the ordinary processes of removing gasoline from 
natural gas have their disadvantages, the compression 
process involving high losses due to the liquefaction of 
butane, which then absorbs hexane, and the oil absorption 
process demanding considerable handling of solvent oil. 
There are three plants in commercial operation at the 
present time, according to Dr. Burrell. A unit consists of 
three absorbers, one of which is absorbing while one is being 
evacuated and the other is cooling. By this process it is 
said that a very superior grade of gasoline is produced, 
averaging 7 to 8 lb. vapor pressure. 
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Expect Good Representation at Annual 
Exposition of Chemical Industries 


The Eighth National Exposition of Chemical Industries 
will be held this year in the Grand Central Palace, New 
York, Sept. 11 to 16. It will follow immediately upon the 
fall meeting of the American Chemical Society. 

The managers report that three full floors and part of 
the fourth of the Grand Central Palace are already taken 
for the exposition. There are this time 350 exhibitors who 
have contracted for their space locations. In the exposi- 
tion there are two special sections, one upon the subject 
of fuel economy, where exhibits intended for the more effi- 
cient use of fuel, its combustion, distribution or control 
will be made; another where the subject of shipping con- 
tainers will be given considerable attention and will have 
to do with the container itself, whether of metal, wood, 
fiber, paper or the cooperage of slack or tight barrels, 
tanks and towers with machinery for packaging, labeling, 
handling and conveying the packaged material and lastly 
making it ready for final shipment. This section will fur- 
nish the complete ideal for any industrial plant. There 
will be groups of exhibits of glass and ceramic products. 
Laboratory equipment will be thoroughly represented. 
There will be a group of Canadian exhibits where the 
natural resources of the adjoining dominion will be made 
and there will also be a Southern section where not only 
the resources of our South but of the manufactured prod- 
ucts coming from that section will be made. 

The program of the exposition has been outlined and 
work is now in progress upon. it, and it may be expected 
to compare fully with the high standards of the preceding 
expositions. As has been the custom, there will be ex- 
hibits of motion pictures covering all phases of the chemi- 
cal industries and the exposition will hold much of interest 
for every visitor. 





New Chamber of Commerce Building Dedicated 


In the presence of representative business men from all 
parts of the country, the cornerstone of the new home of 
the Chamber of Commerce of the United States was laid 
May 17, on the site of Daniel Webster’s old home, facing 
the White House. 

As expressed by Joseph H. Defrees, president of the 
National Chamber, the proposed new building was dedi- 
cated to industry and commerce on the basis that “if it is 
not for the common good it is not good for business.” 

The speakers were Secretary of Commerce Hoover, for- 
mer Secretary of Commerce and Labor Charles Nagel, 
L. S. Gillette of St. Paul, chairman of the building com- 
mittee, and Harry A. Wheeler, Chicago banker, the first 
president of the Chamber. 





Safety Institute Extends Activities 


The Safety Institute of America has recently announced 
the appointment of Dr. C.-E. A. Winslow as health super- 
visor. It is planned to broaden the program of the organi- 
zation to include, in addition to the prevention of acci- 
dents, the general problems of factory sanitation, personal 
hygiene of workers and treatment of injuries and disease. 
One section of the Institute’s permanent museum of safety 
will be devoted to industrial hygiene and will include ex- 
hibits dealing with lighting, ventilation, dust removal, 
factory seating, etc. 





International Commercial Exposition in Mexico 


An invitation to attend the Second International Com- 
mercial Exposition in Mexico City, Aug. 15 to Sept. 15, 
1922, has been extended to American manufacturers, 
exporters and business men through the Mexican Chamber 
of Commerce of the United States. Sept. 16 is the national 
independence celebration day in Mexico. Mexico City has 
the largest number of visitors during the two or three weeks 
previous to that date. A great percentage of the merchants 
throughout the republic and the well-to-to people go to 
Mexico City to do their purchasing and make their 
connections at this time. 
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Civil Service Openings for Chemists 


The U. S. Civil Service Commission announces open com- 
petitive examinations for the following positions: 

Laboratory assistant, senior grade, at salary of $1,200 to 
$1,380 per year. Examinations will be held June 7 and 8 
and July 19 and 20, 1922. 

Laboratory assistant, junior grade, $1,000 a year. Senior 
aid, $900 a year. Examinations June 7 and July 19, 1922. 

Application for the above should be made at once on 
form 1312. 





New Soda Factory in Indo-China 


The large factory for the manufacture of soda and by 
products by the Société Industrielle de Chimie d’Extréme- 
Orient, is practically completed. The factory is on a deep- 
water site near Haiphong, and is considered to be the most 
important and modern plant in the Orient. It represents an 
expenditure of 11,250,000 francs. The company expects to 
supply a large number of paper, glass, soap and spinning 
factories in the Orient with caustic soda and other chemicals. 





Paper Mill Operates Largest Electric Boiler 


An electric steam boiler, said to be the largest ever 
built, was recently put in operation by the Laurentide 
Paper Co. The boiler is designed for 25,000 kw. and is 
being run at 34,000 kw., producing 100,006 lb. of steam 
per hour at 125 lb. pressure. The boiler was constructed 
and installed by the Dominion Engineering Works, Mont- 
real, 
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Dr. EDWARD BARTOW, head of the department of chem- 
istry, State University of Iowa, intends to sail for Liver- 
pool on June 3. He also intends to visit a number of places 
on the Continent and will attend the International Union 
of Pure and Applied Chemistry, at Lyons, France. 

Dr. WILLIAM BuiuM, of the Bureau of Standards, who 
has been suffering severely through difficulty with his 
eyes, is recovering slowly from this trouble as a result of 
a recent operation. His friends will be pleased to know 
that the doctors give great encouragement regarding com- 
plete recovery, though he will still be compelled to refrain 
from much active work for some time to come. 


JOHN V. N. Dorr, president of the Dorr Co., of New 
York, is on a 2 months’ business trip and expects to visit 
the principal European countries. He will make his head- 
quarters at the offices of the Dorr Co. at 16 South St., Lon- 
don, E. C., and expects to return to New York in July. 


H. C, FULLER addressed a joint meeting of the Chemical 
Society of Washington and the American Pharmaceutical 
Association, Washington branch, on May 11, on the subject 
“The Chemist and the Druggist.” A series of motion pic- 
tures was shown descriptive of the manufacture of in- 
dustrial alcohol and several other related topics. 

W. H. FULWBILER, of Philadelphia, has been selected to 
serve on the new executive committee of the Division of Re- 
search Extension of the National Research Council. 

CAPTAIN D. P. GAILLARD, who has for several years been 
in the Nitrate Division of the Army, has been permanently 
transferred from Washington. He is now Ordnance repre- 
sentative at the Old Hickory Ordnance Reserve Depot, Jack- 
sonville, Tenn. At that station he will be the representative 
of the army in matters relating to the sale of property 
which was formerly the Old Hickory powder plant, located 
near Nashville, which is being disposed of by the National 
Industrial Corporation, under a contract with the govern- 
ment. 

H. W. HARDINGE has left for a tour throughout the West 
to make a general survey of conditions in both the mining 
and industrial fields. 


KoTarRo HONDA, professor of metallurgy at the Imperial 
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Japanese University, Sendai, was presented with the Besse- 
mer Medal of the British Iron and Steel Institute in recog- 
nition of his researches into the magnetic properties of iron 
and steel. He has established the theory of molecular mag- 
netism, based on the measurement of the amount of change 
of the volume in the steel when magnetized, and his re- 
searches led to the discovery of one of the best materials 
for the manufacture of permanent magnets. 


MILTON KUTzZ, for the past 25 years with the Roessler & 
Hasslacher Chemical Co. and during the last 12 years man- 
ager of the Philadelphia office, is now located in New York 
as manager of sales. 


Dr. C. E. KENNETH MEES gave a lecture on May 12 on 
“A Photographic Research Laboratory” before the North- 


eastern Section of the American Chemical Society at 
Rochester, N. Y. 


Dr. G. A. MENGE, formerly with Libby, McNeill & Libby, 
has opened an office as consulting chemist at 111 West Mon- 
roe St., Chicago, Ill. 


Dr. R. B. Moore, chief chemist of the Bureau of Mines, 
is en route to Europe on an official visit to study develop- 
ments in radium, rare metals and rare gases. In addition 
he will make observations as to the potash and dye indus- 
tries. Dr. Moore also will carry credentials from the Chemi- 
cal Warfare Service and will look into certain matters of 
chemical development in which that Service is much inter- 
ested. His itinerary includes London, Paris, Berlin, Prague, 
Vienna and Leyden. He has accepted an invitation to de- 
liver several lectures while in Prague. 


Prof. W. NERNST on April 1 took over the duties of di- 
rector of the Physikalisch-Technische Reichsanstalt, but will 
continue to act as rector of the University of Berlin until 
Oct. 15. 


H. C. PARMELEE, editor of CHEMICAL & METALLURGICAL 
ENGINEERING, addressed the Chemical Society of the Massa- 
chusetts Institute of Technology on “The Chemist in Public 
Life” on May 11. 


L. D. Perry, treasurer of the Central Iron & Steel Co., 
Harrisburg, Pa., has resigned. He has been connected with 
the company for about 10 years. 


Prof. R. S. Tour of the department of chemical engi- 
neering, University of Cincinnati, spoke before the Affili- 
ated Technical Societies of Detroit on Friday, May 19. His 
subject was “Some Technical and Economic Considerations 
of the Muscle Shoals Development.” 


E. A. WILSON, director of the pyralin research laboratory 
of E. I. du Pont de Nemours & Co., is resigning to engage 
in the practice of chemical engineering. 


Davip WING, who has been associated prominently with 
many of the government’s activities touching coal, has been 
designated by Secretary of Commerce Hoover to act as the 
department’s point of contact with trade associations 
desirous of discussing plans for submitting their statistical! 
data to the department. 

Prof. J. R. WITHROW of the Ohio State University will 
sail for Europe June 13 on the Empress of France. He 
intends to make an extended trip through France, Italy 
and Switzerland. 


At the meeting of the National Academy of Sciences, 
held in Washington on April 26, members were elected as 
follows: Edward W. Berry, professor of paleontology, Johns 
Hopkins University; George K. Burgess, Bureau of Stand- 
ards; Rufus Cole, director of the hospital of the Rocke- 
feller Institute for Medical Research; Luther P. Eisenhart, 
professor of mathematics, Princeton University; Joseph 
Erlanger, professor of physiology, Washington University 
Medical School; Herbert Hoover, Secretary of Commerce; 
George A. Hulett, professor of physical chemistry, Prince- 
ton University; Charles A. Kofoid, professor of zoology, 
University of California; George P. Merrill, curator of 
geology, U. S. National Museum; C. E. Seashore, professor 
of psychology, State University of Iowa; Charles R. Stock- 
ard, professor of anatomy, Cornell Medical College: 
Ambrose Swasey, president of the Warner & Swasey Co.; 
W. H. Wright, astronomer, Lick Observatory, University 
of California. Dr. Albert Einstein, of the University of 
Berlin, was elected a foreign associate. 
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IN CHEMICAL, METALLURGICAL AND ALLIED INDUSTRIES 


A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and 
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Standard Working Hours of Factory Employees 


An inquiry regarding standard working hours in New 
York State, which has recently been completed by the 
Industrial Commissioner of that state, has brought to 
light some information of interest to executives in the 
chemical and allied industries. It is evident from this 
compilation that over half of the factory employees in 
New York State work on an 8-hour basis, since the group 
“45 to 48 hours” shown in the accompanying table accounts 
for 50.2 per cent of the total and an additional 10 per 
cent are found in the group “44 hours or less.” The 
chemical industries show even a larger proportion of plants 
reporting the standard 8-hour day. Leather, glass and lime 
factories would appear to have longer working hours than 
the average for all industries. The paper mills, on the 
other hand, reported the shortest hours of any of the 
industries considered. 


It is interesting to know that in 1913 the 9-hour day 


three-shift operation, which changed the working day from 
11, 12 or 13 hours in continuous processes to 8 hours. 

The chemicals, oils and paints industry is one of the 
few groups in which working hours in 1921 are shorter 
up state than in New York City. There are, however, more 
employees on a 44-hour week in New York City than out- 
side of the city. The low hours in the city are found 
chiefly in the animal and mineral oil products division. 
Up state three-quarters of the chemical group and most 
of its subdivisions work an 8-hour day. 


Hours oF LABOR ACCORDING To U. S. CENSUS 


The returns of the 1919 census of manufactures indicate 
a general and marked decrease in the prevailing hours of 
labor throughout the entire country. Of the 9,096,372 wage 
earners reported by that census, 4,418,693, or 48.6 per cent, 
were employed in establishments where the prevailing hours 
of labor per week were 48 or under, while in the previous 
census, covering the year 1914, the number employed in 
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oe | Number Number of Men Number of Women 
Firms |  #&#| ~~ | 
Report- | 44 Hr. or| 45 to 49 to 52 to Over 44 Hr. 45 to 49 to 52 to Over 
Industry ing Total | Less | 48Hr. 51 Hr. 54 Hr. 54 Hr. Total or Less | 48 Hr 51 Hr. 54Hr 54 Hr 
Drugs and chemicals 12) 1,308) 207 664! 207 230 574) 16 158 287) s13]—iwss ts 
Paints, dyes and colors. ...... 12 2,079 1,248 647 184 | 255 21 103 131 
Animal and mineral oils 161 6,859 324) 4,568 780 233) 954, ‘1,278 78 874 318 8 
Miscellaneous chemical products 1 4,938 3,788) 185) 346) 619 1,947) 1,667) 81 199 
aman a = . ES EEE _—| —____—__ = ne 2 Seas neni 
Total chemical oils and paints 51 15,184 324 9,811 2,276) 970) 1,803 4.054) 94 2,720) 789 451 
In per cent 100 2.1| 64.6 15.0) 6.4) i1.9| 100 2.3 67.1 19.5 1.) 
Leather... i} 1.811] 357) 680, 764] 10| 99|, 7) 67) os] Cw. 
In per cent 100| 19.7| 37.5, 42.2! 0.6) 100). 7.0 67.7 25.3 
Paper 22\. 5,947) 394,423 87| 951 447) 243 3 ~~ er cee espa 
n per cent 100) 0.7| 74.4 1.4) 16.0 7.5 100 1.2 52.7 17.7 28.4 
r~ —— SS . 10) (2,583) i71| 970 115] 1,238 ye eee ee es ey 
In per cent 100 6.6 37.6 4.5 47.9 3.4 100 6.6 93.4 
————— _ — — —— ——__ — — | — — ——— |— | —__—_ —. —j-—$? $$$ | —_____.. 
Lime, cement and plaster 14, ‘1,658! 572| 1,004) | 82| 77 2 75 
In per cent 100 34.5 60. 6) : 4.9) 100 2.6 97.4 was 
Total for all industries 1,326| 225,71 1| 22,598} 113,390) 38,532] 26,870) 24,321} 84,575] 10,889] 41,467| 20,454) 11,765 
In per cent. . | 100| 10.0) 50.2 17.1 11.9 10.8 100 12.9 49.0 24.2 13.9 



































was the prevalent working day in New York State, although 
almost as many wage earners were working 10 hours a 
day. The longest working hours in 1913 were in the stone, 
clay and glass industries and in the pulp and paper in- 
dustry. The latter group reported the greatest reduction 
in working hours of any industry—from weeks of “over 
63 hours” in 1913 to 48 hours in 1921. This reduction is the 
result of the change in that industry from two-shift to 


this class of establishment was only 833,330, representing 
11.8 per cent of the total number of wage earners. 

The establishments in which the hours of labor were 48 
per week in 1919 employed 32.6 per cent, or about one-third 
of the total number of wage earners, and those in which 
the hours were less than 48 employed 16 per cent of the 
total. 


In 1914, 74.6 per cent of the total number of wage earn- 














CHEMICAL & METALLURGICAL ENGINEERING’S WAGE EARNERS IN MANUFACTURING INDUSTRIES OF U. 8. 
WEIGHTED INDEX OF CHEMICAL PRICES eerie a 
Base = 100 for the year July 1, 1913, to June 30, 1914 er _ a peas 
F Number Total Number Total 
— == tipple? yi jide sees Prevailing hours of labor per week: 
May, 1917... ..... toa 48 and under 4,418,693 48.6 833,330 11.8 
ond 1920 vip Lega Ming tal a her 279 44 and under 1,111,107 12.2 (a) 
yn ON ee 286 Between 44 and 48 237s 43.8 (a) 
P — so eG 4 _ 961, 6 a) 
April, 1921 (low)........140 Between 48 and 54 496,177 16.4 945,735 13.4 
Cottonseed oil was almost entirely responsible for the 5 828,35 9.1 390 5.8 
slight advance over last week’s index number. The only Between 54 and 60 1,248,854 13.7 1,543,018 21.9 
other commodity to show an increase was crude potas- _ 827,745 9.1 1,487,801 21.1 
sium carbonate. Slightly lower prices were noted for Over 60 276,550 3.0 407,973 5.8 
66 deg. sulphuric acid, ammonium sulphate and caustic pe = —— —-- 
potash. The prices of the other chemicals included in Total 9,096,372 100.0 7,036,247 100.0 
this index number remained unchanged. (a) Figures not available for 1914. 
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ers were employed in establishments where the prevailing 
hours of labor per week were not less than 54, and 26.9 
per cent in establishments operating not less than 60 hours 
per week. In contrast with this the census of 1919 reported 
34.9 per cent employed in the former class of establishments 
(working not less than 54 hours) and 12.1 per cent in the 
latter (working not less than 60 hours). 





Financial Notes 


Virginia-Carolina Bond Issue. A group of New York 
bankers has underwritten a total of $35,000,000 in bonds 
of the Virginia-Carolina Chemical Co. Of this amount, one 
issue of $22,500,000 is of 7 per cent sinking fund gold 
bonds based on a 25-yr. first mortgage due June 1, 1947. 
These bonds are offered at 989, to yield about 7.12 per cent. 
The other issue is of $12,500,000 15-yr., 74 per cent con- 
vertible sinking fund gold bonds. It is said that the new 
financing will provide for the purchase or retirement at or 
before maturity of all the company’s existing funded obli- 
gations and will provide additional working capital. 

Mathieson Alkali Now Operating at a Profit. The first 
3 months of 1922 showed a net profit of $151,667 on the 
books of the Mathieson Alkali Works, as compared with 
a loss of $61,571 during the first quarter of 1921. The 
value of sales for the first 3 months of the current year 
was $1,418,291, as against $683,858 for the first quarter of 
last year. 

Du Pont Company Applies for Listing. Application has 
been made for the listing on the New York Stock Exchange 
of the $63,378,300 outstanding common stock of E. I. du 
Pont de Nemours & Co. of Wilmington, Del. According to 
the public announcement made in connection with the appli- 
cation, the company’s average annual income for the past 
11 years as applied to its common stock has amounted to 
54.33 per cent. Commercial business as distinguished from 
military has accounted for an average of 12 per cent of 
the net earnings on the common stock during this period. 
The du Pont company now owns 36.95 per cent or 7,628,137 
shares of the common stock of the Genera! Motors Corpora- 
tion. 





Wholesale Prices in April 


Both chemical and metallurgical products advanced in 
price during April, according to the index numbers of the 
U.S. Bureau of Labor Statistics. The index figure for the 


group “chemicals and drugs” had remained stationary at 
159 for the previous 3 months, but in April it advanced to 
160. “Metals and metal products” had been falling off 


continually since October, 1920, and had reached a low of 
114 in March, 1922. The April figure, however, showed an 
increase to 117. These index numbers are based on a par 
of 100 for the year 1913. 

The general index for all commodities did not change dur- 
ing April, remaining at 152. Of the 327 price series on 
which this index is based, increases were found to have 
occurred for 91 commodities and decreases for 100. In the 
case of 136 commodities no change was reported. 





The New York Market 
New YorRK, May 22, 1922. 

The chemical market during the past week was somewhat 
irregular and activity was limited to a few important 
items. The export interest in solid caustic soda continued 
along the same firm lines as during the previous week. 
Inquiries for large tonnages were received from leading 
European and South American countries and May allot- 
ments for standard brands have been well absorbed. The 
tendency of this market is toward much higher prices. The 
scda ash market has shown no price changes, but leading 
dealers believe that this item is about set for a sharp 
advance. Prussiates have featured the week’s trading. 
Both the potash and soda salts have reached new high 
levels for the year and considerable consuming interest 
has been noticed. Supplies of both products have been 
greatly reduced and buyers are finding extreme difficulty 
in locating any round quantities. Oxalic acid has shown 
additional price advances and the market closed in a very 
firm condition. Salt cake buyers are complaining about 


Vol. 26, No. 21 


the difficulty of procuring any spot supplies. Producers are 
heavily sold ahead and the market has shown every sign 
of reaching higher levels. Citric and tartaric acids have 
continued along steady lines, with trading a trifle under 
expectations. Copper sulphate has maintained its strong 
position and agricultural interests have continued to pur- 
chase largely. Producers are well sold up for future delivery. 
Barium chloride was exceedingly scarce during the latter 
part of the week. Caustic potash has shown some traces 
of weakness on spot, but several large holders reported a 
moderate inquiry, with moderate sales at former levels. 


GENERAL CHEMICALS 


Barium Chloride—Spot goods have been very limited and 
sellers were enabled to maintain prices at $105 per ton. 
Only a few odd lots are obtainable in first-hand directions. 
Shipment material is quoted at $95 per ton, duty paid, with 
domestic producers holding the same prices, f.o.b. works. 

Bichromate of Soda—Trading was along quiet lines, with 
sales recorded at Tic. per lb. for small quantities. For 
carload lots 7ic. per lb. was quoted. The consuming indus- 
tries seem to be well supplied by regular standing contracts. 

Caustic Potash—General conditions in this product have 
slightly changed, with the tendency rather downward. The 
range for the 88-92 per cent imported is 6c. per lb. on spot, 
although in several directions 5gc. per lb. was quoted. 

Caustic Soda—The foreign inquiry continues along very 
strong lines and the market retains its former firm position. 
May shipments of standard brands are quoted nominally 
at $3.90@$3.95 per 100 lb., with practically no material 
available. Leading factors report a steady demand for con- 
tract deliveries and report the market at 24c. per lb., basis 
60 per cent works. Ground and flake caustic are quoted at 
$3.65 per 100 lb. in drums and $3.85 in barrels, f.o.b. works, 
carload lots. 

Chlorate of Potash—Imported material was quoted at 
7c. per Ib. ameng some of the more important traders, 
while in other directions it was stated that several odd lots 
could still be had down to 64c. per lb. Domestic makers 
still quote 8c. per lb. works. 

Prussiate of Potash—The yellow material is very scarce 
on spot. In some prominent quarters as high as 32c. per lb. 
is being asked for limited lots. The red variety remains 
ai 75c. per Ib. 

Prussiate of Soda—Higher prices have been reported for 
spot material and the market was in a very firm position 
during the latter part of the week, with offerings rather 
scarce. Sales were recorded up to 20c. per lb. and some 
leading sellers refused to accept business under 21c. per Ib. 

Salt Cake—Producers of this material are heavily sold 
up and the market is much stronger than at any time dur- 
ing the past year. The lowest figures heard were $18 per 
ton, f.o.b. works, and $20@$25 per ton for spot goods. 

Soda Ash—Prices are holding quite steady, with leading 
dealers taking on business in carload lots at $1.90 per 
100 Ib. in single bags on spot. Barrels are quoted at 2c. 
per lb. Leading producers offer contracts at $1.20 per 
100 lb. for single bags in carload lots and $1.40 for barrels, 
f.o.b. works. 

CoaAL-TaR PRODUCTS 


The market in the coal-tar products industry during the 
past week was irregular. Specialties were about the only 
feature to trading and in most instances the transactions 
were small and limited only to actual requirements. The 
phenol market was the outstanding feature, with spot goods 
exceedingly scarce. A good inquiry for this product was 
noted for both home consumption and export. Toluene and 
benzene are well sold ahead and the market remains quite 
steady. Cresylic acid is maintaining its recent advance 
and offerings are somewhat limited. Dimethylaniline and 
dinitrotoluene are a shade easier. Betanaphthol is moving 
along quietiy. 

Anthracene—The consuming inquiry for this product has 
not shown very much activity of late, but leading factors 
are maintaining former prices. Several sales of the 80-85 
per cent were reported at 75c. per Ib. 

Benzoates—First-hand sales of benzoate of soda were 
reported at 50@55c. per lb. Benzoic acid prices were heard 
around 60@65c. per lb. The demand for these products 
has shown seasonable improvement. 
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H Acid—Producers quote this product at 85c. per Ib., 
with smaller lots running up to $1. Business is irregular. 

Phenol—Former levels are fully sustained by leading 
dealers and the market is quoted firm at 14@15c. per lb. 
for prime white, U.S.P. crystals. Offerings are very limited 
and a good inquiry is reported. 





The Chicago Market 


CHIcAGO, ILL., May 18, 1922. 

The tone of the general chemical market showed signs of 
improvement during the past week, and while no large 
transactions were reported, business was fairly active in a 
small way. It is reported that stocks of many items are 
very low and any unusual demand will cause prices to ad- 
vance sharply. Foreign material is not very plentiful and 
what is available is offered at a figure so close to the do- 
mestic price that consumers are not interested. Prices in 
general were quite firm and but few reductions were to be 
noted. This was particularly true in the fine chemical mar- 
ket, where several sharp advances took piace. 


GENERAL CHEMICALS 


The alkali market was in a very firm position, although 
the expected advance in prices did not occur. No large 
stocks of caustic soda could be located on spot and small 
lots were quoted at $3.87 per 100 lb. for the solid and $4.35 
for the ground or flake, basis 76 per cent. Caustic potash 
was reported to be moving very well at 6%c. per lb. for the 
88-92 per cent material in drums. This was foreign ma- 
terial and domestic producers were apparently making no 
effort to sell this market. Soda ash was also very firm, 
with small or moderate lots in cooperage quoted at $2.20@ 
$2.30 per 100 Ib. 

Alums lacked quotable change and continued to move in 
a routine way. Potash alum was quoted at 4ac. per lb. for 
the lumps and 54c. for the U.S. P. powdered. Barium salts 
continued scarce with prices higher. Small lots of barium 
chloride could be had at $130 per ton. - Sal ammoniac was 
firm and was reported to be moving fairly well at 7%c. per 
lb. for the white granular in cask lots. Carbon tetrachlo- 
ride was slow and resale material was available at 10c. per 
lb. Blue vitriol was in active demand and could be had in 
one direction at $5.75 per 100 lb. It was reported that in 


some quarters this material was getting quite scarce. Fur- 
fural is still quoted at 50c. per lb. in 100-lb. lots. White 
arsenic was firmer at 8@8c. per lb. for small lots. For- 


maldehyde continued quiet, with consumers interested only 
in small quantities. This materia! was offered at 10c. per 
lb. in single-barrel lots, but it is quite possible that this 
could have been shaded a trifle. Glycerine was dull and c.p. 
material in drums could be had at 15c. per lb. 

Bichromates attracted but little attention and dealers 
maintained their schedules. Potassium bichromate in 
single-cask lots was quoted at 11%c. per lb. and similar 
quantities of sodium bichromate at 9c. Permanganate of 
potash was dull and easy at 16c. per lb. for the imported 
U.S.P. crystals. Red prussiate of potash was available in 
broken lots at 70@75c. per lb. The yellow prussiate was 
in a very strong position at 33@36c. per lb. Hypo moved 
in a routine way to the consuming trade at $3.95 per 100 
lb. for the pea crystals in single-barrel lots. 


LINSEED OIL 


A prominent factor in this field reports that linseed oil 
is getting scarce in this market and that higher prices may 
be expected very soon. The oil is moving very well to the 
trade and today’s market on the boiled oil in 5-drum lots 
was 97c. per gal., with the usual reduction for raw. 


NAVAL STORES 


Turpentine, like linseed oil, is scarce in this market, one 
factor reporting that he could sell all that he could get. 
The movement is very good and no one is complaining. 
Today’s price on 5-drum lots was $1 per gal., and an ad- 
vance was expected. Rosin is not so scarce and is moving 
in a satisfactory volume. The tendency is without a doubt 
upward, with nearly all factors predicting the advance to 
take place soon. The G grade was offered today in carlots 
at $5.85 per keg of 280 Ib. 
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The Iron and Steel Market 


PITTSBURGH, May 19, 1922. 

Apart from steel involved in freight car and fabricated 
steel orders there has been a relatively light turnover in 
finished steel products in the past week, the market having 
been fairly well sold up into July in the activity that 
characterized March and April. Producers seem to have 
the edge—i.e., it is a sellers’ market rather than a buyers’ 
market. The tonnage involved, however, is not large. 

Activity is restricted because the mills, in general, are 
unwilling to enter third-quarter contracts, as they are not 
certain as to the tonnage they will be able to turn out 
then, on account of the coal strike. 

Orders for freight cars reported in the past week total 
about 9,000, representing an increased rate of buying. 
About 60,000 cars were ordered in the first 4 months of the 
year, more than double the number in the entire year 1921. 
Car buying has been equal to the average in the 10 years 
before the war, when, however, steel-making capacity was 
only one-half to two-thirds as great as at present. 

Fabricated steel lettings are running heavier than 
formerly, the average in the past few weeks being 30,000 
or 35,000 tons a week. The lettings now approximate the 
fabricating capacity, while lettings last year represented 
only 35 per cent of capacity. 


FINISHED STEEL PRICES 


Finished steel prices continue to show a stiffening tend- 
ency. Bars, shapes and plates are quotable at 1.60c. on 
ordinary orders, but on particularly attractive lots shapes 
and plates would probably go at 1.50c. At the low point 
in February all three products were quotable at 1.35c. 
even on small lots. Independents have advanced their 
price on bands, hoops, and hot rolled strips from 2c. to 
2.25¢., while the Steel Corporation does not seem to have 
any regular price. Regular prices on sheets, as advanced 
$3 a ton early in April, are 2.40c. for blue annealed, 3.15c. 
for black, 4.15c. for galvanized and 4.50c. for automobile 
sheets. Six or seven mills are quoting $5 to $7 a ton 
above these prices, while, on the other hand, the bimonthly 
wage scale adjustment showed shipments in March and 
April invoiced at an average of 2.80c. for 26, 27 and 28 
gage, the same level as shown by the two preceding adjust- 
ments. Tin plate is steady at $4.75. 


STEEL PRODUCTION 


The Carnegie Steel Co. resumed making ingots at the 
Mingo plant at the beginning of this week, the two Mingo 
furnaces that were banked early in April having resumed 
last week, while the banked Farrell stack is again in opera- 
tion and the Farrell works, scheduled for resumption early 
in April, is about to operate. Both plants make sheet 
bars, the supply of which was beginning to grow scant. 

The industry as a whole is producing ingots at a trifle 
above 37,000,000 tons a year, against rates of about 35.,- 
000,000 tons March 31 and 30,000,000 tons Feb. 28. The 
Carnegie Steel Co., at first affected by the Connellsville 
strikes, has made various arrangements for fuel supply 
and is now operating thirty-five blast furnaces, against 
thirty-four on April 1. 


COAL, COKE AND PIG IRON 


Connellsville coal has advanced sharply in the week, 
steam grade being now $4.25@4.50. The advance was 
caused chiefly by continued heavy buying by Eastern con- 
sumers, who require some high-volatile coal, not obtainable 
farther east than the Connellsville region. Coke is a 
shade easier, with furnace at 6.25@$6.50, foundry remain- 
ing quotable at $6.75. There is no regular demand from 
furnaces. Offerings are very limited. 

In coal circles the steel industry is regarded as par- 
ticularly well stocked with coal. In some quarters it is 
estimated that the industry has drawn but little upon 
stocks, having bought coai and coke freely where it could 
be had, and being very conservative in preparing for a 
long strike. 

The pig iron market has been altogether stagnant. The 
market is quotable at prices that are more or less nominal: 
Bessemer, $26; basic, $25; foundry, $24, f.o.b. valley fur- 
naces, freight to Pittsburgh being $1.96. 
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General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Carlots Less Carlots 

Acetic anhydride -" lb . $0 38 -— $0.40 

Acetone . Ib. $0 08 $0.09 09} 10 

Acid, acetic, 28 per cent 100 Ibs 2 35 2 50 2 55 3 00 

Acetic, 56 per cent 100 Ibs 5 00- 525 5 30 5 50 
Acetic, glacial, 99} per cent, carboys 

100 ‘Ibs 9 25 9 50 975 10.25 

Boric, crystals.......... - a ith 1} .12 

Boric, powder hain “Ib it 1h} 11j- 123 

Citric sneered Ib 45 - 46 

Hydrochloric —— 100 It 1.10 1 20 1.25 - 170 

Hydrofluoric, 52 per cent Ib iW - 11) it 12 

Lactic, 44 per cent tec It 09) 10 10}- 12 

Lactic, 22 per cent tech I 04 - 043 04) - 05 

Molybdic, ¢o.p.......... Ik 3.00 3.25 3. 30 3 75 

Muriatie, 20 deg. (see hydrochloric) ‘ - eh - 

Nitric, 40 deg. ........ Ib. 06 064 06}- 07 

Nitric, 42 deg....... te ' Ib 06}- 06} 07 07 

Oxalic, eryetals... Ib. 13)- 13] 14 - 14 

P hosphoric + 50 per ‘cent solution... .Ib. 08 - 08} 08} - 093 

Picric oh ane Ib. 22 24 24}- 30 

Pyrogalhic, resublimed. .. se Ib, : ~ 1.65 - 1.75 

Sulphuric, 60 deg., tank cars.. ton 10.00 - 11 00 - a“ 

Sulphuric, 60 deg., drums ton 12 00 14 00 

Sulphuric, 66 deg., tank cars. ton 15 00 - 16 00 

Sulphuric, 66 deg., drums....... ton 19.00 — 20 00 20 50 21.00 

Sulphuric, 66 deg., enrboys ton ‘ 

Sulphuric, fuming, 20 per cent (oleum) 

tank cars.... ton 19.50 20. 00 — ? woke 
Sulphuric, fuming, 20 pe rcent(oleum) 

drums, . ton 22 00 22 50 23.00 — 24.00 
Sulphuric, fuming, 20 per ce ~nt(oleun)) 

carboys eens : ton 31.00 32.00 33.00 — 34.00 

Tannic, U.S, P....... , Ib 60 - 75 

‘Tannic (tech.) ; Ib 40 - 45 46 - 50 

‘Tartaric, im oried crystals Ib - 27 - 28 

Tartarie aci » imported, powdered . lb ones ™* iebawe 28 - 30 

Tartario acid, domestic : Ib. - - 30 

Tungstic, per Ib. of WO..... Ib - 1.00- 1.10 
Alcohol, ethyl gal. - 75- 4.95 
Alcohol, methyl (see methano!) ede ~ -. 
Alcohol, denatured, 188 proof No. |. gal - 32 - 34 
Alcoliol, denatured, 188 proof No.5. gal - ... .32 - 34 
Alum, ammonia, lump...... Ib 034- 032 04 - 043 
Alum, potash, lump. ........... Ib. 033 04 04}- 05 
Alum, chrome lump... . Ib. 074 08 08}- 08} 
Aluminum sulphate, comme ercial .. 100 Ib. 150 - 1.65 1.70- 2.25 
Aluminum sulph ate, iron free Ib. 02}- 02} 03 - 03} 
Aqua amm onia,26 de g..drums(750 Ib.) Ib. 07}- 07? 08 - 08} 
Ammonia, anhydrous,ey!.( 100-150 Ib. Ib. 30 - 304 31 - 33 
Ammonium carbonate, powder Ib. 07 - 07} 07}- 08 
Ammonium bitrate — Ib 06 - 06} 06} - 074 
Amylacetate tech.... p wGude a gal. ‘ -. ia 2.00- 225 
Arsenic, white, powdered. ee 07 - 073 07}- 08 
Arsenic, red, powdered. . . Ib 12 - 12} 12}- 13 
Barium chloride. . , jton 103 00 -105 00 106 00 -110 00 
Barium dioxide (peroxide) . _ b 20 21 .21}- 22 
Barium nitrate Ih 06j- 07 07}- . 084 
Barium sulphate (precip.) (blanc fixe) _Ib 03} 0 043- 04 
Niane fixe, dry oad Ib. 04 04) - 

Blano fixe, pulp ton 45 00 — 55.00 - 
Bleaching — , 100 Ib 1 60 1.75 180 - 2.75 
Blue vitriol (see copper sulph ute) = on 
Borax Ib. 053 05? 06 - 06} 
Brimstone (see sulp hur, roll) - . * ss 
Bromine. .. ° Ib 27 28 28}- 35 
Calcium acetate... . — 100 Ibs 175 2 00 a 
Calcium carbide soc 04) 04} 05 - 054 
Calcium chloride, fused, lum ton 24.00 — 24.50 24.75 - 27. 00 
Calcium chloride, fused, temp... Ib Ol, Oly 02 - 023 
Calcium peroxide in Ib eo ai 140 - 1.50 
Calcium phosphate, tribasic Ib - ; 15 - 16 
iad. vc cean ans enéhen x ; Ib. - 79 - 81 
Carbon bieulphide.. . babe Ib. 06}- 06} 07 - 07} 
Carbon tetrachloride, drums Ib 09}- 10 104- 12 
Carbonyl! chloride, (phosgene) Ib - ; 60 - 75 
Caustic potash (see potassium hydroxide) - _- 
Caustic soda (see sodium hydroxide) - 
Chalk, precip.—domestic, light Ib 043- 04 - 
Chalk, precip.—domestic, heavy Ib 03}- 03} - 

Chalk, precip —imported, light . Ib 04}- 05 : - . 
Chiorine, gas, liqu id-cylinders( 100 Ib.) Ib 05 054 05}- 06 
Chloroform eee Ib 35 - 37 
Cobalt oxide.......... , Ib : 2.00 - 2.10 
Copperas ; ton 20 00 22 00 23.00 - 30.00 
Copper carbonate, green precipitate... lb 19 20 203- 21 
Copper cyanide. . Ib - 58 - 60 
Copper sulphate, crystals . 100 Ib 5.50 5 60 565 - 6.15 
Cream of tartar Ib 25 26 
Epsom salt (see magnesium sulphate - ae 
Ethyl! acetate com. 85°; gal - 60 - 65 
Ethyl! acetate, pure (acetic ether, 98% 

“( - PP - ope 90 - 95 
Formaldehyde, "40 per cent b 08} 09 093 10 
Pullers earth, f.0.b. mines net ton 16.00 - 17 600 - 

Fullers earth-imported powdered-net ton 30.00 — 32.00 - : 
Fusel oil, ref ; gal. 2.15 2.50 
Fusel oil, crude . gal = 1.30 1 50 
Glauber’s salt (see sodium ~wenenanne - * | 
Glycerine, ec. p. drums extra. _ - 15 - 153 
lodine, aii 4 ~ SeerEs i” : - 4 20 4.25 
Iron oxide, red...... Ib. 12 - 18 
Lead acetate. .... Ib. - 094 12 
Lead arsenate, po wd. Ib 14 - 144 14}- 154 
Lead nitrate. ....... ‘ Ib . - . 15 - 20 
Litharge.... — Ib. 07}- 08 .08}- 09 
Magnesium carbonate, technical Ib. 08 - 084 08} 09 
Magnesium sulphate, U.S. P.....100 Ib 2.50 - 2 265 - 2.85 
Magnesium * parenate, te hnical. .. 100 Ib - 1.00 - 1 80 
Methanol, 95 veusuectendeee al - 57 - 58 
Methanol, 97¢ : wees gal. - 59 - 60 
Nickel salt, double. sunice ee Ib. - 1] - 11) 
Nickel salt, single — ; - Wt - 11} 
Phogene (see carbo! chlor ide) eee p -, ba - A 
Ph sphorus, red Ib 45 - 46 47 - 50 
Phosphorus, yellow Ib 30 - 35 


Potassium bichromate. . - . Ib. 
Potassium bromide, granular sabbdees sod 
Potassium carbonate, U.S. P........... Ib 
Potassium carbonate, 80- 85%, Ib. 
Pctassiu:n chlorate powdered : and ery stals Ib. 
Potassium cyanide........ Ib 
Potassium hydroxide (caustic p: tash).100 Ib. 
J "ee iipp Ib. 
I I inte hes seen edeesncs Ib. 
Potassium permanganate. nesaaueous a 
Potassium prussiate, red................ Ib 
Potassium prussiate, yellow. Levedeas Ib. 


Rochelle salts (see sodium potas. tartrate) . 
Salammoniac, white, granular ‘ 

Salammoniac, gray, granular a 
ET a tes Ch aa iias 4 404 & etna 100 Ib. 


eee SS | See ae ton 
Soda ash, light, 58 per cent fat, bags, 
contract Be Say. ats 00 ee a 
Soda ash, light, 58 per cent flat, bags, 
resale... 100 Ib. 
DU MCMIIEL . cietecectcaseueaus 100 Ib. 
Sodium acetate. on eres 
Sodium bicarbonate... a ae 
Sodium bichromate.................... Ib. 
Sodium bisulphate (nitre cake) .......... ton 
Sodium bisulphite powdered, U.S.P...... Ib. 
Sn, oc vebscten te on eeanede Ib. 
Sodium chloride ‘ long ton 
fee ete b. 
 .. cdisccektscdeseuauuns b. 


Sodium hydroxide (caustic soda) solid, 
76 per cent flat, drums, eontract....100 Ib. 
Sodium hydroxide (caustic soda) solid, 


76% flat, drums, resale 100 Ib. 
Sodium hydroxide (caustic soda), ground 

and flake, contracts 100 Ib. 
Sodium hydroxide (eaustic soda) ground 

and flake, resale 100 Ih 
Sodium hyposulphite EE ON Ib. 
ink Ni dia cese bn btente'd Ib. 
Sodium peroxide, powdered.. ae, 
Sodium phosphate, dibasic....... Ib. 
Sodium potassium tartrate (Rochelle salts) Ib 
Sodium prussiate, yellow. ........ ‘ Ib. 
Sodium silicate, solution (40 deg.) .. .. "100 Ib. 
Sodium silicate, solution (60 deg.) .....100 Ib. 


Sodium sulphate,crystals(glaubers salt) 100 Ibs. 
Sodium sulphide,fused,60-62 per cent(cone.) Ib. 
Sodium sulphite, ery stals. . . Ib. 


Strontium nitrate, powdered............ Ib. 
Sulphur chloride, yellow............... Ib. 
ON ROSE ea roe a ton 
Sulphur dioxide, liquid, cy linders extra... Ib. 
Sulphur (sublimed), flour............ 100 Ib. 
Sulphur, roll (brimstone)............. 100 Ib. 
Tale—imported ton 
Tale—domestic powdered . ton 
Tin bichloride.. itbbenbednewew Se 
| Ee een pe Ib. 
Zine carbonate sili d wlebewneee dea Te 
OT, « cdhdetes cvecncnace dé Ib. 
Zine om, cveSeastheneTéeeeesekseh all b. 
Zine oxide, XX........ speebunateanies Ib. 
Zine sulphate, St seapveceeoee enbeeus 100 Ib. 
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Carlots 
09}- 10 
“is. ie 
05 - ot 
.07 - .07 
575 - 6:00 
*"O7g- * 107i 
44- 15 
,0minal 
31h- 
ay ogi 
.07} 07} 
1.20 - 1.40 
20.00 -25.00 
1.65 1.70 
1.90 — 2.00 
1.95 - 2.05 
.05 - .05} 
1.80 - 1.90 
.07}- 07} 
4.50 -—- 4.60 
044- .04} 
06 - .06} 
12 00 —13 06 
22 - 23 
09 —- 09} 
3.35 3.50 
3.90 3.95 
3.85 — 4.00 
4.00 — 4.15 
.03 = .033 
.083- .09 
.28- .w 
.03;- .04 
ax “he 
.85 - 1.00 
2.35 - 2.50 
85 - 1.00 
.044- 04% 
.03)- .03} 
.09;- .0 
.04)- .05 
18.00 -26.00 
08 - 08} 
30°00 —40 60° 
18 CO -25 00 
.09 — .09} 
ae aw 
.054- .06 
.42- .44 
.07}- 08 
2.75 ~ 3.00 


Coal-Tar Products 


NOTE—The following prices are for original packages in large quantities: 


I, TI, 5 6.0. 00. 00 se cnnvecdeiecbus Ib. $ 
Alpha-naphthol, refined... ................0000005 Ib. 
IIIS vs oon cncecccaccecceessions Ib. 
Aniline ol, drums extra. .............. 00. c ec caces Ib. 
ens wae Ib. 
Anthracene, 80% n drums (100 lb.). Ib. 
ns oe Ch hes enamdusdideecseidh Ib. 
thn bee tend 654de4badtnensenes.ecn Ib. 
UNO CIO og ce ccwnrvcsdccusesusecceseses Ib 
i 5 nin ue petdendine due wkbéees aie Ib. 
Benzoate of soda, | RR EEA geen ee Ib. 
Benzene, pure, water-white, in drums (100 gal.)..... gal. 
Benzene, 90°%, in drums (100 gal.) is satiate dimes so ahdnin baal al. 
Benzyl chloride, 95-97°;, refined . iets ft. 
i Cr CR 2, Cau stdeuseses 0060s c666eune Ib. 
Beta-naphthol benzoate . ..........cccecececcccees Ib. 
Beta-naphthol, sublimed .............0.......0000- Ib. 
I MER 55. J is acbveowavdwoanneedens Ib. 
et a IN ie canwendnedede weak’ Ib. 
Cresol, U.S. P., in drums (100 Ib.).....00 5.0... en. Ib. 
‘ \rtho-cresol, 7a | | a ere Ib. 
Cresylie acid, 97-99"; , straw color, in drums.. gal. 
Cresylic acid, 35-97°,, dark, in drums phlivyeuieda ee gal. 
oc... caideeneebheakne aneweeeeah Ib. 
i. bic. hd veEeede tienen eddie ats oe Ib. 
I oid enn ines ah eendinde aki Ib. 
nn. Je ch anlndtee datos ocnn tbebabaensé Ib. 
CE EERE. Ge Ib. 
ELLE GET IIE Ib. 
TE Ws teenensibh eves eetcadeedab ted Ib. 
is +< si teenet ceendenes consuen anndees Ib. 
Dip oil, 25%, car lots, in drums... gal. 
I \pheny EE A Aci ed Heth niatieeteaee teething Ib. 
er RR eiaee > RR | he Ib. 
Meta-phenylenediamine. ................-..esee00: Ib. 
SS» be padeseshGacvbeennce dean's Ib. 
GL . Ansd decks eceete chee eewegehen Ib. 
eenenae ON SEs * 
PN. ck sbule be 0b 'd0600 6s cdcucenaohs Ib. 
Naphthalene, balls... ._. pabebsoreteearavesde coueneul 
i, Ch vnc ven wientsetenssaneneee Ib. 
DD. <UstuledddeerevSosvake eds cinauiite Ib. 
nS: 6d, J aswerattien bane bwqenaes eilen - lb. 
| EER CT SALTED eh Ib. 
SENS « 5 db Jodebesd damcsastwnewanete Ib. 
Ce SE ee ere 
Ortho-nitro-phenol. . . Ib. 


PEETEP UTEP EEE EE EU EEEE EET TEEPE TEE 


Less Carlots 
103- .10 
7 - 20° 
3- 6 
.05i- (06 
-07}- .083 
42 - 45 

6.25 - 7.00 

3.30 - 3.40 
08 - .09 
153- 20 
nominal 
.32}- .32} 
.074- .08 
.07?- .08 

1.45 - 1.60 

2.00 — 2.25 

2.10 2.50 

2.10 - 2.60 
.05i- (06 

1.95 - 2.40 
.07}]- .08 

4.65 - 5.50 
043-053 
.063- .07 
.234- .25 
09}- 10 

3.80 — 4.00 

4.00 — 4.25 

-4.30 — 4.50 
—4.40 - 4.60 

034- .033 
09}- (09) 
san .@ ° ae 
044- (04) 
1 - .2)1 
20- .215 

1.05 - 1.25 

2.55 - 2.90 

1.10 - 1.50 
.043- .05} 
.032- .044 
-We- .12 
.053- .06 
09 - .10 

2.25 - 3.10 

2.00 - 2.75 
094- .10 
35- 37 
4a- 15) 
.063- .06} 
45 - 47 
.08}- 08} 

3.05 - 3.30 
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May 24, 1922 


NN... J dodkaetuwe athe eke ebeveaee lb. 12 15 
EE ES Oe See Ib 14 - 18 
Para-amidophenol, base......................-. Ib. 1.25 1.30 
Para-amidophenol, HCl... 2... 6. cece ccc cece lb 1.30 — 14.35 
PUI, cose cccechccewdeccccsers lb 13 16 
IL 6 NUS Udechee davis eeuecéeievese Ib 75 77 
I ee ee lb. 60 — 70 
Para-phenvienediamine................... lt 1.55 1.60 
PIDs « ¢ sdb Ga0nbnbW6b 66's weveen ss Ib 1.06 — 14.10 
Phthalic anh ydride. i iwwinwthesavaweawet Ib. 35 — 38 
Phenol, U. 8. P., drums.. . ib 14 15 
Pyridine vhs ute RAGA ONE <-s 0Ss vee ral. 1.75 — 2.75 
Resoreimol, tec chnical............ b 1.38 - 1.35 
ET et i 1.75 1 80 
Salicylic aci tech. - in bbis...... Pras b 25 254 
Salieylic acid, U.S. P. b. 26 26} 
Solvent naphtha, w rater-white, . in drums "100 gal \ gal 25 28 
Solvent naphtha, crude, heavy, in drums, 100 gal... gal 10 12 
Sulphanilic acid, crude. .. bitwachna waste b. 24 26 
Tolidine . Seen Ib. 1.20 1.30 
Toluidine, Spal site Ib. 30 — 35 
‘Toluene, in tank cars... .. gal 25 28 
Toluene, in drums.... . gal 30 35 
Xylidines, drums, 100 gal... seek ake _ = 40 — 45 
Xylene, pure, in drums.......... . gal. .40 — 45 
Xylene, pure, in CE ns ntkk cack hen enneecea gal. 45 — re 
Xylene, commercial, in drums, 100 SEES ine 33 — .35 
Xylene, commercial, in tank cars.................. gal. 30 — ee 
Waxes 
Quotations same as previous report. 
Naval Stores 
All prices are f.o.b. New York unless otherwise stated, and are based on 
cearload lots. The oils in 50-gal. bbls., gross weight, 500 Ib. 
Rosin B-D, bbl... .... 280 Ib. $5.30 — $5.45 
9 | eer re eis 280 Ib 5.60 — 5.80 
ia oi tee tik eer. de gh act 280 Ib 5.90 — 6.50 
Rosin W. G.-W. W.............-ccccce. 280 Ib 7.28 — 7.75 
Wood rosin, ean es, otet Maen 280 Ib 6.25 —..... 
Spirits of turpentine. .... gal. 97 — 97} 
Wood turpentine, steam dist.......... gal. 85 — am 
Wood turpentine, dest. dist... .. gal. 720 — 70 
Pine tar pitch, a _ gen sec — 6.00 
Tar, kiln burned, bbl. . (500 I ib). reso — 9.50 
SR oo ay eae 500 Ib — 9.00 
Rosin oil, first SR RNa eee ie ean gal. 3% — ie 
Rosin oil, second run. gal. 38 — 
EO sc oc acehedancaneee¥s gal. ~ eee 
Pine oil, steam dist., ‘sp. gr. ~ MI os nice cavnadabaces gal. 1.90 
Pine oil, NE eee eres ee gal. 1.50 
Pine tar oil, ref., sp.gr. 1.025-1.0 gal. . 46 
Pine tar oil, crude, sp.gr.1.025-1. 035 tank cars f. 6 b. “jacksonville, - 
DN Js patiaibaedenetee beck eae cs 6.06606 484550000960: gal. : 
Pine tar oil, double ref., my ——  — Sasa e ae gal. 75 
Pine tar, ref., OE NS eee gal. 35 
‘Turpentine, crude, sp. gr., 6. Ns iinet ote cconhan ex gal. 1.25 
Hardwood oil, f ob. Mich., sp.gr., 0.960-0.990................. gal. .35 
NX IE LER PP re gal. -52 
Fertilizers 
Ammonium sulphate, f.a.s., N.Y. 100 Ib. 3.60 3.65 
Blood, dried, f.o.b., N. Y. unit 3.55 - 3.65 
Bone, 3 and 50, ground, raw. SE EE eee ton 27.00 — 28.00 
Fish scrap, dom., dried, f.o.b. works. . unit 3.10 — 3.20 
Nitrate soda om 100 Ib. 2.70 — 2.80 
Tankage, high er: ade, fo. b. "Cc hie ago. i iliac teal unit 3.00 3.10 
Phosphate rock, f.o. b. mines, Florida pebble, 
psec ad i imac sore Sch saabetenicts ton 3.50 — 3.75 
Tennessee, 78-80% a, ghia . ton 7.00 — 7.50 
Potassium muriate, 80%... ........... . ton 33.50 — 35.00 
PINS 0. bo 0 0 Ka6600.s conn nncsadoces unit 1.00 —..... 
rude Rubber 
Para—Upriver fine . ib. $0. 183— 18} 
* Upriver coarse. .. Ib. 12; 13 
Upriver caucho ball Risdsade Ib. 133 .134 
Plantation—First latex crepe. Ib. 15 — 153 
Ri smoked sheets. .... Ib. 15 — . 153 
Brown crepe, _ clean. Ib. 134— 
Amber crepe No. |........ Ib. 15— 
Oils 
VEGETABLE 
The following prices are f.o.b. New York for carload lots. 
eT ere ee Ib. $0.10; — $0.10} 
Castor oil, AA, in bblis........00. cee eeeeeeees be) 2 —- ; tat 
China wood oil, in bbls ‘ smectite 4 — 14 
Coeonut oil, C eylon grade, in bbis.............. Ib. 08} .09 
Coconut oil, Cochin grade, in bbls.............. Ib. 093 094 
CABS Gi, GUUG, TR Bsc 0 cc ccc cg cetccccvssecesse Ib. mie’ 1 
Cottonseed oil.’ crude i Ph x0 ets scenes lb. AS — ,.10) 
Cottonseed oil, summer yellow............-.--- Ib. 124 — 12} 
Cottonseed oil, winter yellow.................. lb. 134 — 13; 
Linseed oil, raw, car lots (domestic)... .......... gal. 0 - 91 
Linseed oil, raw, tank cars (domestic) ........... gai. 86 87 
Linseed oil, in 5-bbi lots (domestic) . gal. 93 0—CU 94 
Olive oil, epee D ceih he «6d be eae gal. 1.15 — 1.17 
Palm, ph dbl een deked See se bietiocens Ib. .073 — 07} 
Palm, Ni TE ee ucts Ib. 063 — Tot 
Peanut oil, crude, tank cars _— b. aes Ib. 0 — 10 
Peanut oil, Pe in bbls setexee Oe .12} - 13 
Ra 1, refined i in ear ate iit tae gal. 84 - 85 
Rapeseed al, RII Sekb ga vecsccececes gal. 88 — 89 
Soya bean oil (Manchurian), in bbls. N. Y. ..... tb. Wi — as 
Soya bean oil, tank cars, f.o. b.. Pacific coast..... Ib. 10 — st 


CHEMICAL AND METALLURGICAL ENGINEERING 


FISH 
Light pressed menhaden...................++-+ gal. $0.54 
Yellow bleached menhaden.............-...... gal. 57 
White bleached menhaden...................4.. gal 56 
a. 65 SS ec cae d5ices be 0 HRMS ches gal. 61 — 
Miscellaneous Materials 
All f.o.b. New York, Unless Otherwise Stated 
Asbestos, crude No. 1, f.o.b., Quebec, Canada...short ton $750 00 $900.00 
Asbestos, shingle stock, f.o.b., Quebec, Canada..short ton 60 00 110.00 
Asbestos, cement stock, f.o.b., Quebec, Canada..short ton 14.00 17.50 
Barytes, ground, white, f.o.b. mills net ton 17.00 23.00 
Barytes, ground, off color f.0.b. mil!s net ton 13.00 21.00 
Barytes, floated, f.o.b. St. Louis... . net ton 23.00 24 00 
Barytes, crude f.o.b, mines et ton 8.00 8.00 
Casein. . ; ) 10 12 
China clay (k: solin crude, f.0.b. mines, Georgia. net ton 6.00 8 00 
China clay fkackia} washed, f.o.b. Gecrgia net ton 8.00 9.00 
China clay (kaolin) powdered, f.o.b. Geergia net ton 12.00 70.00 
China clay (kaolin) erude f.o.b. Virginia pcints.... net ton 8.00 12.00 
China clay (kaoli n)ground, f.o.b. Virginia points... net ton 13.00 20.00 
China clay (kaolin), imported, lump net ton 14.00 20.00 
China clay (kaolin), imported, powdered net ton 30.00 35.00 
Feldspar, No. 1 povtery grade.. long ton 6.40 6.75 
Feldspar, No. 2 pottery grade...... long ton 5.75 5.90 
Feldspar, No. | soap grade. long ton 7.00 7.50 
Feldspar, No, 1 Canadian, for mill. longton 24.00 22.00 
Graphite, Ceyion lum», first quality lb. 06 — 07 
Graphite, Ceylon chip. Ib. 044 054 
Graphite, high grade amorp Jhous crude ton 15.00 30.00 
Kieselguhr, f.0.b. mines, Cal. per ton 40.00 
Kieselzuhr, f.o.b. N. Y. per ton 55.00 60.00 
Magnesite, calcined (crude). per ton 8. 00 12.00 
Purnice stone, imported... Ib. 03 05 
Puinice stone, domestic, lump.... Ib 05 05} 
Pumice stone, domestic, ground. Ib 06 07 
Shellac, orange fine ahi g Ib 76 .77 
Shellac, orange superfine. Ib. 78 79 
Shellac, A. C. garnet. ....... Ib. 62 63 
Shellac, T. N.. Ib 74 75 
Silica, glass sand, "f.0. b. Indiana. per ton 1.25 2.25 
Silica, sand blast material, f.o.b. Indiana per ton 2.25 4.50 
Silica, amorphous, 250 mesh, f.o.b. Ulinois per ton 16.00 16.00 
Silica, building sand, f.o b. Pa per ton 2.00 2.75 
ee ‘ ton 12.00 15.00 
T'ale, 200 mesh, f.o.b. ve ‘rmont. ton 7.00 12.00 
Tale, 200 mesh, f.o.b. Georgia. ton 7.50 12.00 
Tale, 200 mesh, f.o.b. Los Angeles . ton 16.00 —- 20.00, 
Refractories 
All prices remain quotably unchanged 
Ferro-Alloys 
Ferromanganese—76-78 per cent Mn. German Gross 
ton, $66. Other quotations same as previous report 
Ores and Semi-finished Products 
Molybdenite—85 per cent, MoS, Per Ib........... 40-45c 
Tungsten Ore—Scheelite & Wolframite, 60 per 
eee ae ee $3.00-$3.50 
All other prices remain unchanged 
Non-Ferrous Metals 
New York Markets 
Cents per Lb. 
EI ee ore ea ee 13.25 
i ME, 8s vr cknsndnsaceereeseesnss veces 19.00 
Antimony, wholesale lots, C hinese and Japanese. gel Daada eke kena 5.40-5 50 
Nickel, ordinary (ingot)....... BA Pov c £060 Ghee citon ee 36.00 
Nickel, oe ie aint oS eG i Be oll Ge auabid eben a 39.00 
Nickel, electrolytic, resale... 30 00-33, 00 
Menel metal, shot and blocks 32.00 
Monel metal, ingots 35.00 
Monel metal, sheet bars 38 .00 
es Ns ie dened t nw Me cw KE eeeeeee s 30.75 
Lead, os York, a aR a ar ee 5 .35-5.50 
Lead, E. St. Louis, i: «sled cucidaipeiias deine 5.25-5.35 
Zinc, spot, New leat erage cu xeckete Vndiatatisimads 5.35-5 40 
ee nn schadpanscoucadeneease 5.125 
OTHER METALS 
— oe . oz. $0.73; 
iM adethih ick da Wechieaene dre Ke uneen bees Ib. 15-1. 20 
a I es os. «i aibada a a od inten eee oa 6 eee ah Ib. 2.00@2.10 
EE Kae e ahs 06d b ewe vb eek ewes lb. 3.00@3_ 25 
ee TT hinwhdweaaen Ib. 1.05 
Platinum. . oz. 85.00 
has a dahet ksh s&h ieee ae eeens oz. 150.00@,170.00 
Nn ia avy. on od ak-aeisedn meena be 2. 50 00@ 55.00 
axed bviaaua te das > eae 75 Ib. 54 55 
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Industrial 


Financial, Construction and Manufacturers’ News 








Industrial 
Developments 


Guass—The Thatcher Mfg. Co. has re- 
sumed operations at its Clarksburg, W. Va., 
plant, following a suspension for more than 
12 months. The works will operate for the 
manufacture of bottles, giving employment 
to close to 100 men. 

The F. C. Wheaton Co., Millville, N. J., 
manufacturer of druggists’ glassware, has 
resumed operations at its North Millville 
plant. The main Millville works is rensing 
full, ard it is said that orders on han 
insure this basis of operation for some time 
to come. 

The Mississippi Glass Co. is reported to 
be planning for the resumption o roduc- 
tion at its Morgantown W. Va., plant as 
soon as alteration and improvement work, 
now under way, has been completed. The 
factory recently curtailed operations for 
this purpose. 

Rupeper—The Firestone Tire & Rubber 
Co., Akren, O., has made another advance 
in production, from 22,000 to 24,000 tires 
per day. 

The Miller Rubber Co., Akron, O., manu- 
facturer of automobile tires, has increased 
its working schedule to 6.500 tires per day. 

The Goodyear Tire & Rubber Co., Akron, 
©., has made further additions to its work- 
ing force, and production is now scheduled 
on a basis of 25,000 tires a day. 

Practically all of the rubber-manufactur- 
ing plants at Canton, O., have adopted an 
overtime working schedule. Increases are 
being made in the number of employees. 

IRON AND STEEL—The United Alloy Steel 
Corp., Canton, O., has increased production 
at its plant, and is now working on a basis 
of close to 90 per cent of maximum Cca- 
pacity 

The United States Steel Corp., New York, 
N. Y., has increased production to an aver- 
age of about 80 per cent of capacity at its 
different mills 

The Bethlehem Steel Co., Bethlehem, Pa., 
has blown in a second blast furnace at its 
Steelton, Pa., plant; this is the first time 
that two units have been in service at the 
mills for a number of months past. The 
company has resumed operations at an- 
other finishing mill at its Lebanon, Pa., 
plant, giving employment to close to 100 
men Work has also been resumed in the 
bessemer stee] department at the company’s 
plant at Sparrows Point, near Baltimore, 
which has been idle for a number of 
months past. About 200 men will be added 
to the working force at once, and further 
additions will be made at an early date. 
It is said that the company is now run- 
ning at more than 80 per cent of capacity 
at its different plants. 

The Replogle Steel Co., New York, N. Y.. 
is perfecting arrangements for the immedi- 
ate blowing in of one of the new blast fur- 
naces at its Wharton, N. J., plant. A 
second unit will be placed in operation at 
an early date. 


The Carnegie Steel Co. has blown in an- 
other stack at its Mingo, O., plant, making 
30 furnaces in operation at this works. It 
is planned to resume operations at 5 addi- 
tional stacks in this district at an early 
date, 

The Central Iron & Coal Co., Tusca- 
loosa, Ala., has resumed operations at its 
No. 3 foundry, following a suspension for 
many months past. About 125 workers 
have been added to the force and further 
additions will soon be made. 

The Rogers-Brown Ore Co. a subsidiary 
of the Rogers-Brown Iron Co., Buffalo, 
N. Y., has resumed operations at its Ken- 
nedy properties at Duluth, Minn., which 
have been closed down since last July. 

The Republic Iron & Steel Co., Youngs- 
town, O., will resume operations at once at 
its tron ore properties at Ironwood, Mich., 
on a full-time basis. 

The LaBelle Iron Works, Steubenville, 
O., has advanced production to close to 90 
per cent of normal capacity. 

The Wheeling Steel Corp.. Wheeling. 


W. Va., is increasing production at all of 


SSS 


its plants with the exception of the fur- 
nace at Martins Ferry, O., and the local 
steel plant of the Whitaker-Glessner divi- 
sion. It is expected to make advances at 
the latter works at an early date. 

METALS—The Vanadium Steel Alloys 
Corp. is running full at its Latrobe, Pa., 
works, with night shift operation in various 
departments, in addition to regular day 
production. 

The Vanadium Corp. is perfecting ar- 
rangements for the early resumption of 
operations at its plant at Bridgeville, near 
Pittsburgh, Pa., which has been idle for 
about a year past. 

The East Butte Copper Mining Co., Butte, 
Mont., will increase production at once at 
its ore-treating plant. The company has 
secured a 24-month contract from the 
Davis-Daly Copper Co., for the treatment 
of ores from its mines. 

The Ray Consolidated Copper Co., Ray, 
Ariz., is increasing production at its plant, 
following operations on a curtailed basis 
since the properties were reopened on 
April 1. 

MISCELLANEOUS—The Santa Cecilia Sugar 
Co., 115 Broad St., New York, N. Y., is 
running under increased production at its 
mills. Up to the present time about 70,000 
bags of raw sugar have been made as com- 
pared with 59,500 bags for all of last 
season. 

The Wilmington Fibre Specialty Co., 
Wilmington, Del., has increased the work- 
ing hours at its plant, with schedule from 
7:30 a.m. until 5:30 p.m. Production is 
being advanced. 





Construction and 
Operation 
Arizona 


YumMA—The Yuma Valley Cane Sugar 
Corp. has plans under way for the con- 
struction of a new refining plant on local 
site, estimated to cost in excess of $206,- 
000. Dr. F. Thatcher is president. 

Aso—The New Cornelia Mining Co. is 
having plans prepared for the construction 
of a new flotation plant at its properties, 
with capacity of about 10,000 tons. ™— % 
Weymouth, C. C. Moore Construction Co., 
Kansas City, Mo., will be in charge of 


erection. - 
California 


SAN FRANcIsco—W. P. Fuller & Co., 301 
Mission St., manufacturer of paints, var- 
nishes, etc., has awarded a contract to R. 
McLeran & Co., Hearst Bldg., for the con- 
struction of a new 5-story addition, esti- 
mated to cost about $315,000. 


Connecticut 


HARTFORD—The Capitol City Glass Co., 
Chapel St., will soon break ground for the 
construction of a 2-story addition to its 
plant, 40x150 ft. F. C. Walz, Hartford, is 
architect. 


STamFrorp—The Charles H. Harris Co., 
Main St., manufacturer of glass products, 
has awarded a contract to the Hewlett Co., 
Bridgeport, Conn., for the construction of a 
new addition 90x100 ft. Work will be com- 
menced at once. 


Illinois 


Cuicaco—The National Oxygen Co., 12 
East Harrison St., manufacturer of com- 
mercial oxygen, has acquired a tract of 
about one-half acre of land in the Clear- 
ing Industrial district for a consideration 
of approximately $15,000. It will be used 
for plant expansion. 

Cuicaco—The Chicago By-Products Coke 
Co., 122 South Michigan Ave., has filed 
plans for the construction of a new build- 
ing at Crawford Ave. and 35th St., to be 
used for general service work. The Kop- 
pers Co., ttsburgh, Pa., has the contract 


for the work. 
Indiana 


Koxomo—-The Kokomo Gas & Fuel Co. is 
having plans prepared for the erection of a 
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—= — new artificial gas-manufacturing plant to 
” cost about $500,000, with equipment. The 


company is affiliated with the Peoples Gas 
Light & Coke Co., 122 South Michigan 
Blvd., Chicago, Ill, C. A. Monroe, president. 
The Koppers Go., Union Arcade Bldg., 
Pittsburgh, Pa., is engineer for the work. 


Kentucky 


CATLETTSBURG—The Great Eastern Refin- 
ing Corp., recently organized, has com- 
menced the construction of its proposed 
new oil refinery at Leach, near Catlettsburg. 
The —y will have an initial capacity for 
handling about 1,000 bbl. of crude oil per 
day, and it is planned to double this out- 
put at a later date. A lubricating oil- and 
wax-manufacturing plant will also be 
erected. A. J. Dalton is president. 


ASHLAND—The Pittsburgh Brick & Tile 
Co., Pittsburgh, Pa., represented by Samuel 
DeBord, Ashland, has acquired a local tract 
of land and plans for the construction of a 
new plant for the manufacture of brick, 
hollow tile and other burned clay products. 
The initial works will cost in excess of 
$500,000, including machinery. 


Maine 


SKOWHEGAN—The Skowhegan Paper Co., 
Bangor, Me., recente organized with a 
capital of $200,000, will take over the plant 
of the Maine Pulp & Paper Co., and plans 
to resume production at an early date. A 
number of extensions and improvements 
will be made. Harold Hinckley is presi- 
dent; and James D. Rice, treasurer. 


RuMForD—The Oxford Paper Co. has 
awarded a contract to J. W. Kerr, .Rum- 
ford, for the construction of an addition to 
its local paper mill, estimated to cost about 
$40,000. Headquarters of the company are 
at 200 5th Ave., New York. 


Maryland 


BALTIMORE—The American Sugar Refin- 
ing Co., Woodall and Clement Sts., has 
filed plans for the construction of a 1-story 
building at its new local plant 107x154 ft. 
Stone & Webster, Inc., 120 Broadway, New 
York, is engineer and contractor. 

HaNcocKk—The Maryland Glass Sand Co. 
has acquired the plant and business of the 
Round Top Glass Sand Co., operating in 
this same district, and will consolidate the 
works under its present name. Plans are 
under way for the construction of a num- 
ber of new additions, and considerable 
equipment will be installed. The company 
has increased its capital from $75,000 to 
$150,000, to provide for the expansion. 


Massachusetts 


Turts CoLLEeGE—The Board of Trusiees, 
Tufts College, has filed plans for the con- 
struction of a new 3-story chemical labora- 
tory, 78x165 ft., on Talbot Ave., estimated 
to cost about $200,000. The W. H. Whit- 
comb Construction Co., 6 Beacon St., Bos- 
ton, is the general contractor. 

HoOLYOKE—The Palmer Steel Co., recently 
organized with a capital of $100,000, has 
acquired property comprising about 14 
acres of land at Meadow St. and McKin- 
stry Ave., as a site for its proposed new 
plant. Plans are under way for the initial 
buildings, to cost in excess of $500,000. 
Wayne F. Palmer, 7 Montgomery Ave. is 


treasurer. 
Minnesota 


St. Paut—The St. Paul Brass Foundry 
Co., 288 Minnesota St., is considering plans 
for the construction of a new 1-story plant 
addition, 36x50 ft., to be equipped for the 
manufacture of brass and bronze castings, 
etc. Frederick Oshrlein, president, is in 


charge. 
Missouri 


TRENTON—The City Council is having 
plans prepared for the construction of a 
new filtration plant, in connection with ex- 
tensions and improvements in the water- 
works system, estimated to cost about 
$180,000. Burns & McDonnell, 402 Inter- 
state Bldg., Kansas City, Mo., are engi- 
neers. 


CeparR City—The Standard Crate & 
Filler Co., Jefferson City, Mo., is perfecting 
arrangements for the erection of its pro- 
posed new local mill for the manufacture 
of strawboard products. The company re- 
cently purchased a site. The new plant 
will cost close to $350,000, and will have an 
initial daily capacity of about 150 tons. 
A. W. Happy is president. 


New Jersey 


MAURER—Fire, May 16, destroyed a por- 
tion of the plant of the United Lead Co.. 
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111 Broadway, New York, N. Y., at Maurer, 
near Perth Amboy, with loss estimated in 
excess of $1,200,000, including stacks, build- 
ings, machinery, etc. 

BAYONNE—The Standard Oil Co. of New 
Jersey, 25 Broadway, N. Y., has plans near- 
ing completion for the construction of a 
new 1-story oil separating plant, 60x200 
ft., at its Constable Hook refining works. 
Tucker & Lewis, 103 Park Ave., New York, 
are engineers. 

NEWARK—Fire, May 11, destroyed two 
buildings at the plant of the Alcohol Prod- 
ucts Co., Blanchard St. and the Passaic 
River, with loss estimated at about $200,- 
000, including equipment. Henry W. Miner 
is president. 

NEWARK—The Magna Metal Corp., Dore- 
mus Ave., Port Newark district, manufac- 
turer of special metals, operating at the 
former plant of the Ailantic Smelting & 
Refining Co., has tentative plans under con- 
sideration for the erection of an addition. 


PERTH AmMBOY—The Perth Amboy Gas 
Light Co., 196 Smith St., has plans under 
way for extensions and improvements in 


lant, including the erec- 


its artificial gas 
er with capacity of about 


tion of a new hol 
1,000,000 cu.ft. 


BAYONNE—Fire, May 16, destroyed a por- 
tion of the plant of the a oe Oil Co., 
11 Broadway, New York Y., with loss 
totaling close to $700, 00. ‘in tanks and 


other equipment, stock, etc. 
GLASSBORO—The New Jersey Corp. has 
been organized by bondholders of the 


former New Jersey Gas Co., and has taken 
over the artificial gas plant and system of 
the latter company. Improvements will be 
made and the plant continued in operation. 
The new company is capitalized at $1,690,- 
000. Norman Grey is president. 


New York 


SILVER SPRINGS—The Worcester Salt Co., 
71 Murray St., New York, has commenced 
the erection of a new local manufacturing 
plant, tO be 2-story, 42x148 ft. The John 
W. Ferguson Co., United Bank Bldg., Pat- 
erson, N. J., is the contractor. 


Conores—The Frank Gilbert Paper Co., 
135 Broadway, New York, a division of the 
Hercules Paper Corp., same address, is re- 
ported to be planning for the erection of an 
addition to its local mill to cost approxi- 
mately $50,000. Fire, May 5, destroyed the 
old pulp mill of the company, with loss 
estimated in excess of $25,000, including 
machinery, etc. 

Port HENRY—Witherbee, Sherman & Co., 
2 Rector St., New York, have plans under 
way for the construction of a new blast 
furnace, in the vicinity of their present fur- 
nace, with daily capacity of 500 tons of pig 
iron. The works will include a sintering 
plant with daily output of 400 tons; elec- 
trically operated pumping plant; labora- 
tory, warehouse and other structures. The 
installation will oomaarae two blowing en- 
gines, rated at 45,000 cu.ft. capacity each, 
65,000-hp., boilers, and other equipment. 
The plant is estimated to cost about $2,- 
000,000. To provide for the construction, 
the company has disposed of a bond issue 
- $4,000,000. Lewis W. Francis is presi- 
dent. 


NEW 
Co., 17 


Yorxk—tThe Corn Products Refining 
Battery Place, has organized a sub- 
sidiary company with capital of $1,000,000, 
to operate in Germany. Three _ refinin 
plants now established in that country wil 
be acquired and plans are being considered 
for the erection of a fourth refinery on site 
to be selected. G. M. Moffet, vice-president 
of the parent company and official of the 
new organization, has left for Germany to 
perfect the plans for the project. J 
Fisher and George Mahana, directors of the 
Corn Products Company, will bé active in 
the German subsidiary. 


New YorK—The Crystal Chemical Co., 
130-34 Willis Ave., has filed plans for im- 
provements and alterations in its plant to 
cost about $10,000. 


North Carolina 


MarRION—The Clinchfield Pottery Works 


is planning for enlargements in its plant 
for increased output. A. W. Hilton is 
president. 


Ohio 
BELLAIRE—The Standard Slag Co., 70 
Wick Bldg., Youngstown, O., will build a 
new 4 -story plant at Bellaire, 40x75 ft., 
with crushing, grinding and other produc- 
ing departments. 


Wooster—The Weldiess Tube Co., re- 


cently organized with a capital of $300, 000. 
has acquired a site of about 100 acres of 
land near the city, and has preliminary 
plans under 


way for the construction of a 
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new tube mill, estimated to cost in excess 


of $100,000. 
Oklahoma 


WayNoka—The Oklahoma Pure Salt Co. 
has preliminary plans under way for the 
construction of a new plant, to utilize salt 
deposits in Harper and Woodward counties. 


MANGuUM—The Chamber of Commerce is 
a plans for the establishment of 
a local gas plant. It is proposed to organ- 
ize a company to operate the works. 

Vinita—The City Council has plans 
under way for the installation of a new fil- 


tration lant in connection with exten- 
sions and improvements in the water works. 
Burns & McDonnell, 402 Interstate Bldg., 


Kansas City, Mo., are engineers. 


Pennsylvania 


RocHESTER—The American Borax Co. 
has acquired a rtion of the former Key- 
stone plant of the National Glass Co., and 
will remodel the structure for a new works. 
 . are under way for the construction 

a new 3-story plant, estimated to cost 
$5. $150,000, ee uding machinery. 


READING—The Reading Casting Co., 1432 
Mulberry St., manufacturer of iron and 
steel castings, is said to have peery 
plans under way for the rebuil im of the 
portion of its plant destroyed by fire May 
12, with loss estimated at about $50,000, 
including machinery. 

PHILADELPHIA—The Shin 
315 Vine St., has award a contract to 
the Bowden Construction Co., 1713 San- 
som St., for the construction of its pro- 
posed li-story plant at 54th St. and Grays 


le Leather Co., 


Ferry Ave., to be 120x195 ft., and esti- 
mated to cost about $50,000. Carson & 
Carson, Franklin Trust Blidg., are engi- 
neers. 

PHILADELPHIA—The Henry Bower Chemi- 
cal Mfg. Co., 29th St. and Grays Ferry 


Ave., has had plans prepared for the con- 
struction of an addition to its plant. Bis- 
sell & Sinkler, Otis Bldg., are architects. 

PITTSBURGH—The Pittsburgh Steel Co., 
Union Arcade Bldg., has tentative plans 
under way for the construction of an 
addition to its plant at Wireton, Pa. 
Willis F. M. Cook is president. 


Tennessee 


CoOPPERHILL—The Tennessee Copper Co., 
61 Broadway, New York, N. Y., is reported 
to be planning for extensions and improve- 
ments in its local plant, to cost about $200,- 


000, including equipment. It is proposed to 
construct a new flotation plant at a later 
date. 
Texas 

PASADENA—The Great Lakes Western 
Refining Co. has acquired the local plant 
of the Port Houston Refining Co., with ca- 
pacity of about 325 bbl. of oil per day. The 


company will operate the refinery and has 
plans under way for the construction of 
additional units to prov : an output close 


to 1,500 bbl. per day. . C. Carrington is 
head. 

OpgessAa—The Farmers Oil Co.,_ Inc., 
Woolworth Bldg., Lancaster, Pa., has ac- 
quired property aggregating about 75,000 
acres in the Odessa field, with oil, gas and 
potash deposits, and plans for extensive 


operations on the tract. Plans are said to 
be under way for the early erection of a 
large potash plant. H. A. Hartzell is presi- 


dent. 
Virginia 


WEstT PoInt—The Chesapeake Corp. has 
plans in preparation for the construction of 
an addition to its plant for the manufac- 
ture of paper products and pulp board, etc. 
It will cost about $250,000, of which 
amount approximately $100,000 will be ex- 


pended for equipment. W. C. Gouldman is 
secretary. 
PETERSBURG—The Southern Chemical Co. 


is having plans prepared for the construc- 
tion of a new plant on local site. Work 
will be commenced at an early date. 


Washington 


BEVERLY PARK—The Orient Rubber Co., 
recently organized with a capital of $500,- 
000, will soon break ound for the con- 
struction of a plant for the manufacture 
of — 2. under a special reclaiming 
process. e company is headed by H. H. 
Hazelton and J. H. Brokow. 


West Virginia 


HUNTINGTON—The Huntington 
Co. has acquired the local 


Products 
plant of the 





1007 


manufacturer of slag brick 
and will place the 
to develop an out- 


Glass Brick Co., 
and kindred products, 
plant in service at once, 
put of about 50,000 bricks per day. Plans 
are said to be under way for plant expan- 
sion. H. B. Jackson is president and gen- 
eral manager. 


Wyoming 
CaspeR—The Texas Co., 17 Battery 
Place, New York, N. Y., has preliminary 


plans under way ‘for the construction of a 
new oil refinery on local site, with initial 
capacity to handle about 5,000 bbl. of crude 





oil per day from the Salt Creek fleld. It is 
proposed to commence the work early in 
the summer. 
* 
New Companies 
bt QUALITY BRANDS Co., New York, 


N. has been incorporated with a capital 
of 375, 000, to manufacture paints, greases, 
oils and kindred products. The incorpo- 
rators are A. and E. Lehman, and R. Whit- 
ney. The company is represented by Harry 
Kutscher, 50 Broad St., New York. 


THE MERRIMACK CLAY PRODUCTS Co., 
Boston, Mass., has been incorporated with 
a capital of $400,000, to manufacture brick, 
tile and other burned clay products. M. 
Kimball Wentworth is president; and M. A. 
McGrath, 38 Newbury St., Newton Centre, 
Mass., treasurer. 


THE “|e! PIGMENTS Corp., Lynch- 
burg, Va., has been incorporated with a 
capital of $25,000, to manufacture paints 
and kindred products. John A. Weinman is 
president; and William A. Robertson, sec- 
retary, both of Lynchburg. 


THE NITRO PoWDER CorpP., Jersey City, 
N. J., has been incorporated with a capital 


of 100 shares of stock, no par value, to 
manufacture chemicals and chemical by- 
products. The incorporators are George V. 


Reilly, Harry C. Hand and A. Roy Myers. 
The company is represented by the United 
States Corporation Co., 15 Exchange Place, 
Jersey City. 

THE ENNIS PETROLEUM PRODUCTS Co., 
208 South La Salle St., Chicago, Ill., has 
been incorporated with a capital of $25, 000 
to manufacture oil specialties. The incor- 
porators are Edward C. Ennis, Charles A. 
Dunn and Edward R. Tiedebohl. 


THE GoRDEE PRODUCTS Co., Wilmington, 
Del., has been incorporated under state 
laws with a capital of $200,000. to manu- 
facture chemicals and chemical byproducts. 
The company is represented by the Cor- 
poration Service Co., Equitable Bldg., Wil- 
mington. 


THE RELIANCE FOUNDRY Co., 
O., has been incorporated with 
$50,000, to manufacture iron, 
other metal castings. The 
are Charles Radley and Edwin D. 
both of Cincinnati. 


THE JERSEY CITY ENAMELING & REFINING 
Co., 307 Ocean Ave., Jersey City, N. J., has 
filed notice of organization to manufacture 
enamels and kindred products. The com- 
pany is headed by William Lehndorff and 
Peter Connin, 197 Linden Ave. Jersey City. 


THe BysBee Porrery Co., Frankfort, Ky., 
has been incorporated with a capital of 
$15,000, to manufacture pottery goods of 
various kinds. The company has plans 
under way for the establishment of a local 


Cincinnati. 
a capital of 
steel and 
incorporators 
Brooks, 


plant. The _incorporators are William J. 
Jillison, Joseph W. Porter and _ Bullitt 
McCoun, all of Lexington, Ky. 

THE UNITED MAGMA CoppER Co., Wil- 


mington, Del., has been incorporated with 
a capital of $3,500,000, under state laws, 
to manufacture refined copper and other 
metals. The company is represented by the 
Delaware Corporation Co., Ford Bldg., Wil- 
mington. 


THE UNITED STATES Fiper LATH & PLAS- 
TER BoarD Co., 4425 Filmore Ave., Chicago, 
Ill., has been incorporated with a capital 
of $10,000, to manufacture fiber composi- 
tion products. The incorporators are C. 
Earnest Guyton, Noble E. Snyder and Wil- 
liam R. T. Ewen. 


THE MILLER-LISZKA CorP., New York, 
N. Y., has been incorporated with a capital 


of $10,000, to manufacture chemicals and 
chemical byproducts. The incorporators 
are O. W. Swift, J. C. Williams and F. W. 


Kristeller. The company is represented by 
Watson, Kristeller & Swift, 68 Wiiliam St., 
New York 

THE STANDARD OIL CoO. OF 
Petersburg, Fla., has been 
with a capital of $1,000,000, to manufac- 
ture petroleum products. The incorporators 
are C. W. Beck, St. Louis, Mo.; R. F. Beck, 
Webster Grove, Mo.; and R. V. Sellers, 
St. Petersburg. 


FLORIDA, St. 
incorporated 
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LABORATORIES OF 
Jersey City, N. 


THE ENTOMOLOGICAL 
NorRTH AMERICA, INC., 
has been incorporated with a capital of 
$50,000, to manufacture chemicals and 
chemical byproducts, insect destroyers, etc. 
The incorporators are Albert H. Mitschele 
and Albert Stehling, 71-A Poplar St., Jersey 
City 

Tue BEeLMENBY Co., Wilmington, Del., 
has been imcorporated with a. capital of 
200,000, under state laws, to manufacture 
cottonseed oil products. The company is 
represented by the Corporation Service Co., 
Equitable Bidg., Wilmington. 

Tue Pecos Prrroteum Co., 30 North 
La Salle St., Chicago, Ill, has been incor- 
porated with a capital of $300, 000, to manu- 
facture petroleum products. The incorpo- 
rators are E. M. Nadel, Kenneth M. Rogan 
and William E. Bell. 

THE SUPERIOR CHEMICAL CorP., Louis, 
Mo., has been incorporated with = ‘capital 
of $10,000, to manufacture chemicals and 
chemical byproducts. The incorporators 
are William Ross, Carr L. Glasgow and 
H. G. Bristow, all of St. Louis. 

Tue Puncture SEAL Mrc. Co., Seattle, 
Wash., has been incorporated with a cap- 
ital of $50,000, to manufacture liquid com- 
pounds, chemicals, etc. The incorporators 
are William M. Orthan, A. E. Shrimpf and 
G. M. Watson, all of Seattle. 


Tue Superior TANNING Co., 1254 West 
Division St., Chicago, Ill., has been incor- 
porated with a capital of $150, 000, to manu- 
facture leather products. The incorpo- 
rators are Samuel, Henry and Mayer Katz. 

Tue RepusBLic METAL ALLOYS CORP., 
New York, N. Y., has been incorporated 
with a capital of $25,000, to manufacture 
metal alloys. The incorporators are M. J. 
Brownstein, E. Friedman and Wach- 
stock. The company is represented by 
M. M. Helfgot, 35 Nassau St., New York. 


Tue IpEAL CoLoRINE Co., 17 Seymour 
Ave., Newark, N. J., has filed notice of 
organization to manufacture coloring spe- 
cialties, chemicals and chemical byproducts, 
ete. The company is represented by Samuel 
Granet. 

Tue CHELSEA REFINING Co., Tulsa, Okla.. 
has been incorporated with a capital of 
$1,000,000, to manufacture refined oil prod- 
ucts. The inc orporators are W. M. Welch, 
W. L. Walker and D. W. Bell, all of Tulsa. 


Tue Grisurn Co., Philadelphia, Pa., has 
been incorporated under Delaware laws 
with a capital of $100,000, to manufacture 
chemical products, disinfectants, etc. The 
company is represented by the Corporation 
Guarantee & Trust Co., Land Title Bldg., 
Philadelphia. 

Tue CEASAR RESILIENT TIRE CorP., New 
York, N. Y., has been incorporated with 
a capital of $200,000, to manufacture auto- 
mobile tires and other rubber products. 
The incorporators are P. Di Ceasar and 
C Capria. The company is_ represented 
by F. J. Rinaldi, 167 East 121st St., New 
York 

Tue Pine Propucts Corp., Camden, N. J.. 
has been incorporated with a capital of 
$100,000, to manufacture pine tar products 
and affiliated specialties. he incorporators 
are Henry W. A. Hanson, Norman H. Schich 
and Hamilton Turner. The company is 
represented by Oscar B. Redrow, 428 Mar- 
ket St., Camden 

Tue Russet, PAINT Corp., Pittsburgh, 
Pa., has been incorporated under Delaware 
laws with capital of $100,000, to manu- 
facture paints, varnishes, etc. The incor- 
porators are George J. Young, H. T. Ger- 
mann and Charles L. King, all of Pitts- 
burgh The company is represented by 
the Capital Trust Co. of Delaware, Dover, 
Del 


Tue Superior LEATHER Co., 2610 North 
Western Ave., Chicago, IIL, has been incor- 
porated with a capital of 1,000 shares of 
stock, no par value, to manufacture leather 
products The incorporators are W. S&S. 
Shaw, E. F. Shaw and R. C. Talicott. 

THe MAr-VeL-O Mro. Corp., New York, 
N. Y., has been incorporated under Dela- 
ware laws with capital of $250,000, to man- 
ufacture chemical products, washing fluids, 

The incorporators are John T. McGov- 

M. E. Nolan and M. E. Brause, all of 
? York The company is represented 
by the Delaware Registration & Incorpora- 
tors Co., Ford Bldg., Wilmington, Del. 

L. De Lone & Brotruer, Inc., Newark, 
N. J., has been incorporated with a capital 
of $100,000, to operate a metal sasaltine 
and refining plant. The incorporators are G. 
Lawrence Feldman, Jr., Albert A. Schmidt 
and Louis De Long, 345 Halsey St., Newark. 


Tue CONSOLIDATED INK Co., New York, 
N. Y., has been mocepeesnes with a capital 
of $40, 000, to manufacture inks and kin- 
dred products The incorporators are C. A. 
Johnson, J. R. Norw and H. Fixler. 
The company is represented by Barnes, 
Chilvers & Halsted, 2 Rector St., New York. 
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Capital Increases, etc. 


Tue BEAcH CHEMICAL Co., St. Louis, 
Mo., has filed notice of increase in capital 
from $100,000 to $200,000. 

Tue Rocers-Brown Iron Co., Buffalo, 
N. Y., producer of pig iron, coke, ferro- 
manganese, etc., has filed notice of increase 
in capital from $7,000,000 to $8,000,000. 

THE VALVOLINE OIL Co., 60 Broadway, 
New York, N. Y., has arranged for a bond 
issue of $2,000,060, to be used for general 
operations, additions to working capital, 
ete. The company is operating oil refineries 
at Warren and East Butler, Pa., and Edge- 
water, N. J. 

THe PortTsmMoutH Gas Co., Portsmouth, 
Va., has arranged for an increase in capital 
from $500,000 to $1,000,000, a portion of 
the proceeds to be used for extensions and 
improvements in its artificial gas plant. 
B. B. Ferguson is president. 

THE BuLack SILK STOVE POLISH WORKS, 
Sterling, Ill, manufacturer of polishes, etc., 
has flied notice of increase in capital from 
$25,000 to $150,000. 

Tue FRANCISCO SUGAR Co., 112 Wall St., 
New York, N. Y., operating a refinery in 
the Province of Camaguey, eastern part 
of the Island of Cuba, is disposing of a 
bond issue of $5,000,000, a portion of the 
proceeds to be used for general expansion, 
operations, etc. Manuel Rionda is president. 

Tue Beacon Orn Co., 111 Devonshire St., 
Boston, Mass., has dis ed of a preferred 
stock issue of $1,500,000, the proceeds to 
be used for expansion. 

THE VITREOUS ENAMELING & Sramrine 
Co.. 1381 Sedgwick Ave., New York, > 

s filed a petition in bankruptcy, aes 
abilities of 3212, 588 and assets of $137, 350, 

THE AMALGAMATED SvuGAR Co., Qgden, 
Utah, is arranging for a bond issue of 
$4,000,000, the proceeds to be used for gen- 
eral expansion, operations, etc. 

THE PeNTEeExX O1L Co., Philadelphia, Pa., 
John E. Cupp, 731 Land Title Bldg., rep- 
resentative, has filed notice of dissolution 
under state laws. 

THE PARAMET CHEMICAL CorpP., Lexing- 
ton Ave. and 13lst St., New York, N. Y., 
manufacturer of chemicals and chemical 
byproducts, has made an assignment to 
James F. Gilkinson, 67 Wall St., New York. 


THE SAMSON FIREPROOF BLOCK CORP., 
New York, N. Y., has been incorporated 
with a capital of $8,000, to manufacture 
refractory products. The incorporators are 

I. Weedon, W. 8S. McKay and C. M. 
O'Neill. The com any is represented by 
S. F. Hartman, 120 Broadway, New York. 


THE CELLUFIBRE CorP., New York, N. Y., 
has been inco rated under Delaware laws, 
with a capital of $4,100,600, to manufac- 
ture celluloid products. The incorporators 
are Robert A. MacLean and James 
Watson, New York; and F. H. Butehorn, 
Brooklyn, N. Y. The company is repre- 
sented by the Corporation Trust Co. of 
America, du Pont Bldg., Wilmington, Del. 


THE OKAMO OIL CorP., Geary, Okla., has 
been incorporated with a capital of i A 
to manufacture potreoum products. 
incorporators are A. Green, W. D. Priddy 
and H. E. elas, ‘all of Geary. 


THE ASSOCIATED FERTILIZER MANUFACTUR- 
ERS OF AMERICA, INc., Trenton, N. J., has 
been incorporat with a capital of $250, 000, 
to manufacture fertilizer products. The 
incorporators are William G. Hopper, Ray- 
mond Hutchinson and Kenneth i Lanning. 
The company is represented by Wicoff & 
Lanning, 705 Broad St. Bank Bldg., Tren- 
ton. 

THE ~ oy Ras Propucts Co. 
Indianapolis, In has been fecormesasedl 
with a capital of 3100, 000, to manufacture 
steel specialties. The incorporators are 
Murat Hopkins, Chester H. Ricker and 
Robert Tafel, all of Indianapolis. 


W. A. Doyvte & Co., INc., New York 
N. Y., has been incorporated with a ca ital 
of $50,000, to manufacture cleaning powders, 
chemicals, etc. The incorporators are R. B. 
and W. A. Doyle, and R. B. Rainder. The 
company is represented by Campbell & 
Boland, 342 Madison Avenue, New York. 


THE HARRIS PETROLEUM Co., Dover, Del. 
has been incorporated under state laws, 
with a capital of $800,000, to manufacture 
petroleum products. The company is rep- 
resented by the United States Corporation 
Co., 65 Cedar St., New York, N. Y. 


THE BARNETT TANNING Co., New York, 
N. Y., has been incorporated wiih a capital 
of $10,000, to manufacture leather products. 
The incorporators are M. and H. S. Barnett. 
The company is represented by H. BE. Cohen, 
115 Broadway, New York. 

THE MIDLAND SPECIALTIES Co., 2510 Wal- 
lace St., Chicago, Ill., has been incorpo- 
rated with a capital of $15,000, to manu- 
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facture sheet eee Pe Gre The company 
is represented b P. Grant, Room 1005, 
5 est Randolph St., Chicago. 


THE Nevuces O1L Co., Tulsa, Okla., has 
been incorporated with a capital of $25, 000, 
to manufacture petroleum products. The 
incorporators are O. S. Booth, Rex S. Walker 
and H. G. iA all of Tulsa. 


THE NELSON Motor FuEL & FERTILIZER 
has been incorporated 
laws, with capital of 

, to manufacture refined oils, fer- 
tilizers, etc. The incorporators are O. W. 
Nelson, Herbert M. Banker and Paul S&S. 
Maxwell. The company is represented by 
the United States Corporation Co., 65 Cedar 
St., New York 





Coming Meetings 
and Events 


AMERICAN ASSOCIATION FOR THE ADVANCBE- 
MENT OF SCIENCE will hold a joint meeting 
with the Pacific Division of the Association, 
on the occasion of the annual meeting of 
= —— in Salt Lake City, June 22 to 24. 


CAN ASSOCIATION OF ENGINEERS 
wilt “hold its eighth annual convention at 
Salt Lake City, Utah, June 4-6. 


AMERICAN CHEMICAL Society will hold 
i meeting in Pittsburgh, Pa., Sept. 5 
o 9. 

AMERICAN ELECTROCHEMICAL Society will 
hold its fall meeting in Montreal, Sept. 21, 
22 and 23. Headquarters will be at the 
Windsor Hotel. 


AMERICAN FOUNDRYMEN’S ASSOCIATION 
will hold its next convention and exhibit at 
Rochester, N. Y., during the week of June 
5, 1922. Meetings will be held in the 
spring instead of in the fall as heretofore. 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its summer meeting at 
Niagara Falls, Canada, June 19 to 22. 
Headquarters will be at the Clifton Hotel. 


AMERICAN LEATHER CHEMISTS ASSOCIA- 
TION will hold its nineteenth annual meet- 
at Bigwin Inn, "ae . 
of Bays district tario, Canada, on June 
21, 22 and 23. 


AMERICAN OIL CHEMISTS’ Society will 
hold its annual meeting at the Grunewald 
Hotel, New Orleans, La., June 5 and 6. 

AMERICAN PULP AND PAPER MILL SUPER- 
INTENDENTS ASSOCIATION will meet in Kala- 
mazoo, Mich., June 1, 2 and 


AMERICAN SOCIETY FOR STEEL TREATING 
will hold a sectional meeting at the Bu- 
reau of Mines auditorium, Pittsburgh, Pa., 
on Ma 25 and 26. The International 
Steel mpoctton and Convention of 
soaety be held in = re Motors 

Bldg., Detroit, Mich., Oct. 2 


AMERICAN SOcIETY FOR omen MATE- 
RIALS will hold its twenty-fifth annual 
meeting June 26 to July 1, at tlantic 
City, N. J. Headquarters will be at the 
Chalfonte- Haddon Hall Hotel. 

ANNUAL SAFETY CONGRESS oF 
NATIONAL SAFETY COUNCIL will be held = 
Detroit, Mich., Aug. 28-Sept. 2. 

CERAMIC Socipry (London) is to have a 
foreign trip to Sweden and Denmark from 
May 27 to June 10. 


CHEMICAL SALESMEN’S ASSOCIATION, New 
York Mey will hold the next meeting 
on May 25 at the Advertising Club. 

INTERNATIONAL UNION OF PURE AND AP- 
PLIED CHEMISTRY will hold a meeting at 
Lyons, France, June 27 to 30. 

NATIONAL COAL ASSOCIATION will hold its 
annual mecting at Congress Hall, Chicago, 


Mey 24-25 
a4 EXPOSITION OF CHEMICAL IN- 
DUSTRIES (EIGHTH) will be held in New 


York Sept. 11-16. 


NATIONAL EXPOSITION OF a+ - AND 
MECHANICAL ENGINEERING will be held at 
the Grand Central Palace Dec. 7-13, with 
the exception of the intervening Sunday. 


NATIONAL FERTILIZER ASSOCIATION will 
hold its twenty-ninth annual convention at 
the Greenbrier, White ~\ ond Springs, 
W. Va., the week of June 12. 


NATIONAL LIME ASSOCIATION will hold its 
annual convention June 14-16 at the Hotel 
Statler, Cleveland, 


New Jersey CHEMICAL Sociery will meet 
at a Restaurant, 842 Broad 
Newark, N. J., the second Monday of every 
month. 
STAMFORD CHPMICAL Sociery, Stamford, 
Conn., holds a meeting in the lecture room 
s the nigh _ on the fourth Mon- 
of each mon except Jun July, 
August and September. _ ~ 7 
The following meeting is scheduled to 
be held in Rumford Hall, the Chemists’ 
Club, New York: June 9—American 
Chemical Society, regular meeting. 





